WO 00/12475 



22 



PCT/GB99/02879 







(1H, d,J3 Hz), 8.5 (1H, d,y8.5 Hz). 


3a 


R = 6-Me 
R' = Me 


IR Vmax (filmycm- 3406, 1621, 1510, 1469, 937, 802 and 
718; NMR 8 H (400 MHz, CDC1 3 ) 1.25 (3H, d, J 6 Hz), 2.47 
(3H, s), 3.99 (1H, m), 4.19 (2H, m), 6.45 (1H, d, J 2.5 Hz), 
6.95 (1H, d, J 8 Hz), 7.04 (1H, d, J 2.5 Hz) 7 14 flH m) 
and 7.50 (1H, d,J8Hz) 


4a 


R = 5-OBn 
R'=Me 


mp 72 °C. Found: C, 76.81; H, 6.79; N, 5.00%. 
C18H9NO2 requires: C, 76.84; H.6.81; N,4.98%. 


5a 


R = 4-OBn 
R' = Me 


IR (film)/cm-' 3412, 1578, 1496, 1453, 1368, 1255, 
1056 and 736; NMR 5 H (400 MHz, CDC1 3 ), 1.23 (3H, d, J 
6.5 Hz), 1.78 (1H, br s), 3.91-3.99 (1H, m), 4.04-4.18 (2H, 
m), 5.23 (2H, s), 6.59, (1H, d, / 8 Hz), 6.70 (1H, d, J 4 Hz), 
6.99, (1H, d,7, 8.5 Hz), 7.05 (1H, d,/3.5 Hz), 7.12, (1H, t, 
J 7.5 Hz), 7.28-7.34 (1H, m), 7.35-7.47 (2H, m) and 7.46- 
7.52 (2H, m). 


6a 


R = 6-C1 
R' = Et 


IR (film)/cm'' 3396, 2967, 1608, 1464, 1319, 901 and 
720; NMR 6 H (400 MHz, CDC1 3 ) 1.05 (3H, t, J 7.5 Hz), 
1.37-1.60 (2H, m), 1.82-1.88 (1H, brs), 3.76-3.85 (1H, m), 
3.87-3.97 (1H, m), 4.15 (1H, dd, J 14.5, 3.5 Hz), 6.41-6.48 
(1H, m), 7.02-7.13 (2H, m), 7.31-7.35 (1H, m) and 7.46- 
7.53 (1H, m) 


7a 


R = 6-OBn 
R' = Me 


IR w (film)/cm-' 3419, 1622, 1488, 1466, 1454, 1377, 
1316, 1262, 1191, 1095, 1025 and 809; (400 MHz, CDCI3), 
1.23 (3H, d, J 6.5), 3.9-3.98 (1H, m), 4.03-4.19 (2H, m), 
5.12 (2H, s), 6.42-6.46 (1H, m), 6.85-6.92 (2H, m), 7.02 
(1H, d, J 3 Hz), 7.29-7.35 (1H, m), 7.36-7.42 (2H, m) and 
7.44-7.52 (3H, m) 
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8a 


R = 6-CF 3 
R' = Me 


TR v ffilmVrm"' t^St ^?R<; 11^4 1^11 1?*\n 
ajv v max ^liiiii^'Wll Jjjj, jiOJj itUo, ijJn, ijii, ixjU^ 

1154, 1092, 1054 and 813; NMR 5 H (400 MHz, CDC1 3 ) 
1.25 (3H, d, J 6.5 Hz), 4.01-4.08 (1H, m), 4.13-4.22 (1H, 
m), 6.55 (1H, d, J 3 Hz), 7.27 (1H, d, J 3 Hz), 7.34 (1H, d, / 
8 Hz), 7.63 (1H, s) and 7.68 (1H, d, J 8 Hz) 


9a 


R = 6-F 
R' = Me(/?) 


TO v ffilmVrm* 1 ^Rd. 1^91 1 040 anrl 71 MMP 
IXv Vmax ^lllllly/CIII JJoH, lOZl, 1HOO, ^*ff duU /lo, 1N1VLK. 

8 H (400 MHz, CDC1 3 ) 1.17 (3H, d, J 6 Hz), 3.88 (1H, dd, J 
7.5 Hz), 4.04-4.06 (1H, m), 4.06-4.09 (1H, m), 6.43 (1H, d, 
J 3 Hz), 6.82-6.87 (1H, m), 7.01 (1H, dd, J 9.5, 2.5 Hz), 
7.05 (1H, d, J 3 Hz) and 7.49 (1H, dd, J8.5, 5 Hz) 


Table 4: Indoles prepared using General Method A, step (b) 


No 




Data 


lb 


R = 6-C1 
R' = Me 


IR (film)/cm'' 2934, 2117, 1607, 1464, 806, 720 and 
603; NMR 8 H (400 MHz, CDC1 3 ) 1.29 (3H, d, J 6.5 Hz), 
3.90 (1H, m), 4.05 (2H, m), 6.52 (1H, m), 7.10 (2H, m), 
7.31 (1H, m) and 7.53 (1H, d, J 8 Hz) 


2b 


" R = 6-OMe 
R' = Me 


NMR 5 H (400 MHz, CDCI3) 1.26 (3H, d, J 6 Hz), 3.86 (3H, 
s), 3.96 (1H, dd, J 14 and 8 Hz), 4.08 (1H, dd, J 14 and 4 
Hz), 4.15 (1H, m), 6.43 (1H, d, J 3 Hz), 6.82 (2H, m), 7.01 
(1H, d, J 3 Hz), 8.5 (1H, d, J 8.5 Hz) 


3b 


R = 6-Me 
R' = Me 


IR Vmax (film)/cm-' 2117, 1621, 1467, 1259, 803 and 717; 
NMR 5 H (400 MHz, CDCI3) 1.30 (3H, d, J 6.5 Hz), 2.50 
(3H, s), 3.96 (1H, m), 4.09 (2H, m), 6.49 (1H, d, J 3 Hz), 
6.97 (1H. d, J 8 Hz), 7.04 (1H, d, J 3 Hz), 7.1 1 (1H, s) and 
7.53 (1H, d,78Hz). 
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4b 


R = 5-OBn 
R' = Me 


IR Vmax (filmy/cm 1 2975, 2932, 2870, 2118, 1726, 1621, 
1576, 1485, 1453, 1382, 1258, 1238, 1154, 1025, 847, 790, 
720 624 and 554- NMR 5u (400 MHz CDCU1 1 25 f3H d 
J 6.5 Hz) 3.88 (1H, m) 4.05 (2H, m) 5.08 (2H, s) 6.43 (1H, 
d, J 4 Hz) 6.95 (1H, dd, J 2.5, 8.5 Hz) 7.06 (1H, d, J 3 Hz) 
7.16 (1H, d, J 2.5 Hz) 7.22 (1H, m) 7.30 (1H, t, J 7 Hz) 7.37 
(2H, t, J 7 Hz) 7.46 (2H, d, J 7 Hz). 


5b 


R = 4-OBn 
R'=Me 


IR Vfnax (film)/cm-' 2117, 1579, 1496, 1453, 1369, 1256, 

6.5 Hz), 3.91 (1H, m), 4.07 (2H, A, J 6 Hz), 5.22 (2H, s), 
6.59 (1H, d, J 7.5 Hz), 6.7 (1H, d, J 4 Hz), 6.95 (1H, d, J 8 
Hz), 7.01, (1H, d, J 3 Hz), 7.12 (1H, t, J 7.5 Hz), 7.29-7.34 
(1H, m), 7.36-7.42 (2H, m) and 7.47-7.53 (2H, m) 


6b 


R = 6-C1 
R' = Et 


IR v ffllmVrm'' ?Q7ft 9000 \Af,d 001 Rftfi anH 

719 ; NMR 5 H (400 MHz, CDC1 3 ) 1.10 (3H, t, / 7.5 Hz), 
1.42-1.71 (2H, m), 3.56-3.68 (1H, m), 3.90-4.0 (1H, m), 
4.07-4.16 (1H, ra), 6.45-6.54 (1H, m), 7.03-7.12 (2H, m), 
7.28-7.31 (1H, m) and 7.48-7.56 (1H, m) 


7b 


R = 6-OBn 
R' = Me 


TP v ffHrnVrm' 1 7117 169? 14RR 1 0f\A 1104 10?S and 

809; (400 MHz, CDC1 3 ), 1.24 (3H, d, J 6.5 Hz), 3.85 (1H, 
m), 4.01 (2H, d, J 6.5 Hz), 5.13 (2H, s), 6.44-6.47 (1H, m), 
6.82-6.91 (2H, m), 6.99 (1H, d, 3 Hz), 7.29-7.35 (1H, m), 
7.36-7.42 (2H, m) and 7.45-7.53 (3H, m) 


8b 


R = 6-CF 3 
R' = Me 


IR v,nax (film)/cm'' 2117, 1617, 1455, 1318and 1118; NMR 
8 H (400 MHz, CDC1 3 )1.31 (3H, d, J 7.5 Hz), 3.01-3.07 (2H, 
m), 3.10-3.15 (2H, m), 3.49-3.59 (2H, m), 3.74-3.78 (1H, 
m), 6.58 (1H, s), 6.90-6.92 (2H, m) and 7.10-7.12 (1H, m) 


9b 


R=6-F 
R' = Me,(5) 


IR v.™, (filnO/cm' 1 2119, 1621, 1468, 1255, 948 and 717; 
NMR 8 H (400 MHz, CDC1 3 ) 1.25 (3H, d, J 6 Hz), 3.87-4.03 
(3H, m), 6.48 (1H, d, J 3 Hz), 6.82-6.86 (1H, m), 6.98 (1H, 
dd, J 9.5, 2.5 Hz), 7.05 (1H, d, J 3 Hz) and 7.51 (1H, dd, J 
8.5, 5.5 Hz) 
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Table 5: Indolines prepared using General Method A, step (c) 



No 




Data 


lc 


R = 6-C1 
R' = Me 


IR Vnax (film)/cm-' 2642, 2115, 1606, 1493, 1271, 1010, 
879 and 589; NMR 5 H (400 MHz, CDC1 3 ) 1.30 (3H, d, J 6.5 
Hz), 2.96 (2H, m), 3.07 (2H, m), 3.52 (2H, m), 3.76 (1H, 
m;, o.jy a,jz riz;, o.ou (in, da, J /.3 ana 2 Hz) and 
6.94 (1H, d,J7.5 Hz). 


2c 


R = 6-OMe 
R' = Me 


IR v^x (film)/cra-' 2115, 1621, 1498, 1211, 820 and 631; 
NMR 8 H (400 MHz, CDC1 3 ) 1.29 (3H, d, J 6.5 Hz), 2.93 
(2H, m), 3.16 (2H, m), 3.46 (2H, m), 3.76 (1H, m), 6.04 
ym, q,jz nz), o.io (.1x1, aa, j s ana z riz) and o.ys (in, d, 
J 8 Hz) 


3c 


R = 6-Me 
R'=Me 


IR v™, (filmycm" 2115, 1614, 1647, 1020 and 796; NMR 
8H (400 MHz, CDCI 3 ) 1.32 (3H, d, J 6.5 Hz), 2.29 (3H, s), 
2.98 (2H, m), 3.06 (1H, m), 3.16 (1H, m), 3.50 (2H, m), 
3.78 (1H, m), 6.29 (1H, m), 6.50 (1H, d, J 1 Hz) and 6.97 


5c 


R = 4-OBn 
R' =Me 


IR v.™, (film)/cm" 2114, 1615, 1464, 1228, 1062 and 754; 
NMR 5 H (400 MHz, CDC1 3 ), 1.29, (3H, d, J 6.5 Hz), 2.98- 
3.09 (3H, m), 3.11-3.18 (1H, m), 3.42-3.56 (2H, m), 3.75 
(1H, m), 5.08 (2H, s), 6.16 (1H, d, J8 Hz), 6.33 (1H, d, J8 
Hz), 6.97-7.06 (1H, m), 7.28-7.33 (1H, m) and 7.34-7.44 
(4H,m) 


6c 


R = 6-C1 
R' - Et 


IR (film)/cm"' 2968, 2934, 2097, 1606, 1493, 1271 and 
883; NMR 5 H (400 MHz, CDCI3) 1.07 (3H, t, J 7.5 Hz), 
1.48-1.66 (2H, m), 2.93-2.97 (2H, m), 3.07-3.14 (2H, m), 
3.46-3.56 (3H, m), 6.36-6.40 (1H, m), 6.55-6.63 (1H, m) 
and 6.89-6.99 (1H, m) 
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7c 


R = 6-OBn 
R'=Me 


IR Vmax (filmVcm-' 2115, 1620, 1498, 1285, 1191, 1091, 
1025 and 735; (400 MHz, CDC1 3 ), 1.27 (3H, d, J 6.5 Hz), 
2.94 (2H, t, J 8 Hz), 3.06 (2H, m), 3.48 (2H, m), 3.74 (1H, 
m), 5.02 (2H, s), 6.12 (1H, d, J 2 Hz), 6.23-6.28 (1H, m), 
6.91-6.97 (1H, d, 8 Hz) and 7.27-7 '.46 (5H, m) 


8c 


R = 6-CF 3 
R' = Me 


IR (film)/cm" 3373, 2976, 2935, 2847, 2117, 1617, 
1318 and 663; NMR 8 H (400 MHz, CDCI3) 1.18 (3H, d, J 7 
Hz) 2.93-3.20 (4H, m) 3.45-3.55 (2H, m) 3.71-3.75 (1H, m) 
6.34-6.44 (1H, m) 6.80-6.85 (1H, m) and 7.10-7.20 (1H, m) 


9c 


R = 6-F 
R' = Me,(S) 


ER v mx (film)/cm-' 2116, 1619, 1496, 1275, 822 and 612; 
NMR 5 H (400 MHz, CDC1 3 ) 1.28 (3H, d, J 6.5 Hz) 2.93- 
2.95 (2H, m), 3.04-3.06 (2H, m), 3.51-3.53 (2H, m), 3.72- 
3.74 (1H, m), 6.13 (1H, dd, J 10, 2.5 Hz), 6.29-6.31 (1H, m) 
and 6.93-6.95 (1H, m) 



Table 6: Examples 1-9. Indolines prepared using General Method A, step (d) 



No 


Structure 


Data 


1 


<**. 


HC1. mp 262 °C; IR (Nujol)/cm" 2924, 1589, 1489, 
1462, 882 and 840; NMR 8 H (400 Mz, DMSO-rftf) 1.28 (3H, 
d,J 6.5 Hz), 2.54 (2H, m), 2.94 (2H, m), 3.08 (1H, m), 3.34 
(2H, m), 3.46 (1H, m), 3.58 (1H, m), 6.64 (2H, m), 7.64 
(1H, d, J 7.5 Hz) and 8.0 (3H, br). 


2 




HC1. mp 142-143 °C; IR (Nujol)/cm"' 2924, 1619, 
1496, 1464, 1098, 831 and 788; NMR 5 H (400 MHz, 
DMSO-rf*) 1-25 (3H, d, J 6.5 Hz), 2.50 (3H, s), 3.02 (1H, 
m), 3.08 (2H, m), 3.26 (2H, m), 3.40 (1H, m), 3.49 (2H, m), 
6.24 (1H, m), 6.24 (1H, m), 6.92 (1H, d, J 8 Hz) and 8.05 
(3H,br). 
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3 




HC1 nro 178-179 °C, IR v,™ (Nujol)/cm"' 3345, 2925, 
1613, 1494, 1460, 1270, 1 186 and 796; NMR 5 H (400 MHz, 
DMSO-40 1.25 (3H, d, J 6.5 Hz), 2.19 (3H, s), 2.87 (2H, 
m\ 9 00 HH HH 7 14 and 5 Hz") 3 22 f2H ml. 3.43 (2H 
m), 6.43 (2H, m), 6.92 (1H, d, J 8 Hz) and 8.05 (3H, br). 


4 




Fumarate mp 143-4 U C; Found: C, 65.69; H, 6.53; N, 
6.95% C18H22N2O.C4H4O4.O.25 H 2 0 requires C, 65.57; H, 
6.63; N, 6.95%. 


5 


? 


HC1. mp 188-190 U C; Found: C, 67.79; H, 7.35; N, 8.70%. 
C18H22N2O.HCI requires: C, 67.81; H, 7.27; N, 8.78%; IR 
(Nujoiycm- 1 1614, 1460, 1377, 1257, 1237, 1064 and 
7 jo, NMK Oh 14UU MIIZ, lJiVloU-u<$;, i.zo yjn 9 u, j u.j n.z,j, 
2.79-2.96 (2H, m), 2.97-3.05 (1H, m), 3.23-3.34 (2H, m), 
3.35-3.43 (1H, m), 3.45-3.54 (2H, m), 5.09 (2H, m), 6.29 
(1H, d, J1.5 Hz), 6.39 (1H, d, J 7.5 Hz), 7.28-7.34 (1H, m), 
/.jy-/.*m yftri, ui) aim o.jll. vyxi, ui 


6 




HCl. mp 188-192 °C; NMR 5 H (400 MHz, DMSO-rf 6 ) 
0.75 (3H, t, 77.5 Hz), 1.27-1.44 (2H, m), 2.57-2.68 (1H, m), 
2.77-2.89 (1H, m), 2.88-3.12 (4H, m), 3.23-3.34 (1H, m), 
6.30-6.38 (2H, m) and 6.71-6.80 (1H, m). 


7 




mp 178-179 °C;. Found: C, 70.21; H, 7.12; N, 8.00%. 
C18H22N2O.O.5 C4H4O4 requires: C, 75.56; H, 7.11; N, 
8.23%; IR (Nujol)/cm'' 1621, 1545, 1456, 1349, 1181, 

6.5 Hz), 2.78-2.87 (2H, m), 2.89-2.99 (1H, m), 3.09-3.17 
(1H, m), 3.22-3.32 (2H, m), 3.4-3.48 (1H, m), 5.01 (2H, s), 
fiiflH H 7 6 5^ 6 24HH m) 6 39(1H. s) 6.89 (1H, d,J 
8 Hz) and 7.27-7 '.45 (5H, m) 


8 




Fumarate. mp 154-8 °C; IR v mx (Nujol)/cm~ l 1618, 1457, 
1378, 1318, 1162, 1118 and 1060. 
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Fumarate. mp 150-153 °C; NMR 5 H (400 MHz, DMSO-4,) 




1.20 (3H, d, J 6.0 Hz), 2.86-2.88 (1H, m), 3.01 (1H, dd, J 
14, 5.5 Hz), 3.23-3.25 (1H, m), 3.34-3.36 (2H, m), 3.52-3.56 



(1H, m), 6.30-6.32 (1H, m), 6.40-6.45 (1H, m) and 6.97- 
6.99 (1H, m). 



General Method B: 
5 Example 10: (5)-l-(6-Chloroindolin-l-yl)-2-propylamine fumarate 




NH 2 



Step (a): (5)-l-[2-(tert-Butoxycarbonylarriino)propyl]-6-chloroindole (10a) 

10 

6-Chloroindole (1.5 g, 10 mmol) was added portionwise to a stirred suspension of 
powdered potassium hydroxide (2.24 g, 40 mmol) in methyl sulfoxide (25 mL). The 
mixture was warmed to 35 °C and stirred for 30 min. A solution of (5)-2-(tert- 
butoxycarbonylamino)propane methanesulfonate (6.3 g, 25 mmol) in methyl sulfoxide 

15 (10 mL) was added over 2 h. The mixture was stirred for 20 h and partitioned between 
water (50 mL) and ether (3 x 30 mL). The combined organic extracts were washed with 
brine (2 x), dried (magnesium sulfate), concentrated in vacuo and purified by column 
chromatography [Si0 2 ; heptane-ethyl acetate (6:1)] to give the product (0.75 g, 24% 
yield) as a pink solid. Data for (10a) are included in Table 7 with the data for other 

20 compounds produced using General Method B, step (a). 



Step (b): (5)-l-[2-(tert-Butoxycarbonylamino)propyl]-6-chloroindoline (10b) 
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To a stirred solution of (S)-l-[2-(tert-butoxycarbonylamino)propyl]-6-chloroindoIe (0.7 
g, 2.3 mmol) in acetic acid (15 mL) was added portionwise sodium cyanoborohydride 
(0:43 g, 6.9 mmol). The mixture was stirred for 16 h and partitioned between ether (40 
mL) and saturated aqueous sodium bicarbonate solution (3 x 50 mL). The organic layer 
5 was washed with brine (2 x), dried (magnesium sulfate), concentrated in vacuo and 
purified by column chromatography [Si0 2 ; heptane-ethyl acetate (6:1)] to give the 
product (0.57 g, 80%) as a white solid. Data for (10b) are included in Table 8 with the 
data for other compounds produced using General Method B, step (b). 

1 0 Step (c): (S)- 1 -(6-ChloroindoIin- 1 -yl)-2-propylamine fumarate ( 1 0) 

To a stiired solution of (5)-l-[2-(tert-butoxycarbonylamino)propyl]-6-chloroindoline 
(0.5 g, 1.6 mmol) in dichloromethane (5 mL) was added dropwise trifluoroacetic acid (5 
mL). The mixture was stirred for 1 h and partitioned between aqueous sodium 

15 hydroxide solution (2 M, 50 mL) and dichloromethane (3 x 30 mL). The combined 
organic extracts were washed with brine (2 x), dried (magnesium sulfate) and 
concentrated in vacuo to give a pale yellow oil. The oil was dissolved in 2-propanol (5 
mL) and the solution was heated to boiling then fiimaric acid (0.18 g, 1.6 mmol) was 
added. The mixture was cooled to room temperature and filtered. The filter-cake was 

20 dried in vacuo to give the product (0.39 g, 75%) as a white solid. Data for (10) is 
included in Table 9 with the data for other compounds produced using General Method 
B, step (c). 

The compounds shown in Tables 7, 8 and 9 were prepared using General Method B 
25 from either commercially available indoles or from indoles synthesised according to the 
methods described after Table 9 using (7?5)-2-(tert-butoxycarbonylamino)propane 
methanesulfonate, (S)-2-(tert-butoxycarbonylamino)propane methanesulfonate or (/?)-2- 
(tert-butoxycarbonylamino)propane methanesulfonate as appropriate. 
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Table 7: Indoles prepared using General Method B, step (a) 



No 


NHBoc 


Data 


10a 


6-CI(S) 


mp 144-146 °C; NMR 6 H (400 MHz, CDC1 3 ) 1.14 (3H, d, J 
6.5 Hz), 1.45 (9H, s), 4.02-4.49 (4H, m), 6.51 (1H, d, J 3 
Hz), 7.06-7.12 (2H, m), 7.42 (1H, brs) and 7.54 (1H, d, J 9 
Hz). 


11a 


7-OBn (RS) 


IR v TOX (Nujol)/cnV 3366, 1684, 1526, 1455, 1373, 1319, 
1175, 1058 and 717; NMR 5 H (400 MHz, CDC1 3 ) 0.871 
(3H, br s), 0.93-1.36 (9H, m), 3.84-4.01 (1H, m), 4.21-4.44 
(2H, m), 4.69-4.84 (1H, m), 5.18 (2H, br s), 6.43 (1H, br s), 
6.72 (1H, d, J 7.5 Hz), 7.22 (1H, d, J 7.5 Hz) and 7.34-7.53 
(5H,m). 


12a 


6-Br (S) 


IR v^x (neat)/cm"' 2941, 1739, 1574, 1498, 1270, 1033 and 
828; NMR 5 H (400 MHz, CDCI3) 1.12 (3H, d, J 7 Hz), 
1.43 (9H, s), 3.68-3.74 (1H, m), 4.0-4.18 (2H, m), 4.42 (1H, 
brs), 6.48 (1H, d, J 3 Hz), 7.04 (d, J 3 hz), 7.19 (1H, dd, J 
8.5, 1 Hz), 7.46 (d, J 8.5 Hz) and 7.54 (1H, brs). 


13a 


6-OMe (S) 


IR (Nujol)/cm"' 1683, 1458, 1363, 1220, 1051, 812 
and 625; NMR 5 H (400 MHz, CDC1 3 ) 1.17 (3H, d, J 7 Hz), 
1.50 (9H, s), 3.93 (3H, s), 3.98-4.10 (3H, m), 4.52 (1H, brs), 
6.41-6.45 (1H, m), 6.74-6.83 (1H, m), 6.94-6.99 (1H, m), 
and 7.46-7.53 (1H, m). 


14a 


5-Me, 6-C1 (5) 


IR (Nujol)/cm- 1681, 1531, 1463, 1165, 1061, 974 
and 645; NMR 6 H (400 MHz, CDC1 3 ) 1 .01 (3H, d, 76 Hz), 
1.44 (9H, s), 2.43 (3H, s), 4.01-4.16 (3H, m), 4.38 (1H, brs), 
6.41 (1H, d, 73 Hz), 7.01 (1H, d, 7 3 Hz), 7.40 (1H, s) and 
7.44 (lH,s). 


15a 


5-F, 6-C1 (R) 


IR (Nujoiycm"' 1680, 1532, 1461, 1168, 815 and 715; 
NMR S H (400 MHz, CDC1 3 ) 1.1 (3H, d, 7 8 Hz), 1.42 (9H, 
s), 4.01^4.13 (3H, m), 4.36 (1H, brs), 6.43 (d, 73 Hz), 7.07 
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(1H, d,J3 Hz), 7.30 (1H, d, J 6 Hz) and 7.40 (1H, d, J 6 
Hz). 


16a 


5-F, 6-C1 (S) 


IR (film)/cm"' 1680, 1531, 1370, 1064 and 815; NMR 
5 H (400 MHz, CDC1 3 ) 1.1 (3H, d, J 8 Hz), 1.42 (9H, s), 
4.01-4.13 (3H, m), 4.36 (1H, brs), 6.43 (d, J 3 Hz), 7.07 
(1H, d, J 3 Hz), 7.30 (1H, d, J 6 Hz) and 7.40 (1H, d, J 6 
Hz). 


17a 


5-F, 7-C1 (S) 


IR (Nujol)/cm" 1683, 1528, 1459, 1060 and 717; 
NMR 8 H (400 MHz, CDC1 3 ) 1.15 (3H, d, J 6 Hz), 1.28 (9H, 
s), 3.97-4.07 (1H, m), 4.35-4.56 (3H, m), 6.44 (1H, d, J 3 
Hz), 6.94 (1H, dd, J 9, 2.5 Hz), 7.07 (1H, brs) and 7.14 
(lH,dd,J 9, 2.5 Hz). 


18a 


6-Bt(R) 


IR v™, (Nujol)/cm'' 1683, 1533, 1462, 1173, 1062, 799 
and 718; NMR 5 H (400 MHz, CDCI3) 1. 12 (3H, d, J 7 Hz), 
1.43 (9H, s), 4.0-4.15 (3H, m), 4.39 (1H, brs), 6.48 (1H, d, J 
3 Hz), 7.04 (1H, d, J 3 Hz), 7.20 (1H, dd, J 8.5, 2 Hz), 7.46 
(1H, d, J 8.5 Hz) and 7.54 (1H, brs). 


19a 


7-Br(rt) 


IR (Nujol)/cm- 1682, 1528, 1453, 1316, 1173, 777 
and 713; NMR 8 H (400 MHz, CDC1 3 ) 1.22 (3H, d, J 7 Hz), 
1.29 (9H, s), 4.40-4.48 (1H, m), 4.50-4.69 (3H, m), 6.52 
(1H, d, J 3 Hz), 6.95 (1H, t, J 8 Hz), 7.11 (1H, brs), 7.36- 
7.39 (1H, m) and 7.56-7.58 (1H, m). 


20a 


7-Br(S) 


IR v,™ (Nujol)/cm-' 1683, 1528, 1453, 1316, 1173, 1059, 
777 and 713; NMR 8 H (400 MHz, CDC1 3 ) 1.17 (3H, d, J7 
Hz), 1.28 (9H, s), 3.94-4.71 (4H, m), 6.47 (1H, d, J 3 Hz), 
6.89 (1H, t, J 7 Hz), 7.06 (1H, brs), 7.32 (1H, dd / 7.5, 1 
Hz) and 7.52 (1H, dd, J 8, 1 Hz). 


21a 


6,7-dichloro (R) 


IR (Nujol)/cm-' 1684, 1526, 1458, 1317, 1061, 800 
and 720; NMR 5 H (400 MHz, CDC1 3 ) 1.24 (3H, d, / 6.5 
Hz), 1.34 (9H, s), 4.43-4.51 (1H, m), 4.58-4.65 (4H, m), 
6.50 (1H, d, J 3 Hz), 7.09 (1H, brs), 7.19 (1H, d, J 8.5 Hz) 
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23a 



6,7-dichloro (S) 



24a 



6-CF 3 (S) 



IR v^x (Nujol)/cnT' 1685, 1526, 1317, 1179, 1061, 800 
and 719; NMR 5 H (400 MHz, CDCI3) 1.16 (3H, d, J 7 Hz), 
1.89 (9H, s), 3.92-4.11 (2H, m), 4.35-4.56 (1H, m), 4.58 
(lH,brs), 6.45 (lH, d,73 hz), 7.04 (1H, brs), 7.14 (1H, d,J 
8.5 Hz) and 7.38 (1H, d,78.5 Hz). 



IR v.™, (Nujoiycm- 1684, 1533, 1348, 1109, 812 and 622; 
NMR 6 H (400 MHz, CDC1 3 ) 1.09 (3H, d, J 6.5 Hz), 1.33 
(9H, s), 3.99-4.19 (3H, m), 4.39 (1H, brs), 6.52 (1H, d, J 3 
Hz), 7.17 (1H, d, J 3Hz), 7.28 (1H, d, J 9 Hz) and 7.61-7.64 
(lH,m). 



IR (Nujol)/cm M 1679, 1533, 1479, 1165, 1064, 812 
and 663; NMR 6 H (400 MHz, CDC1 3 ) 1.12 (3H, d, J 6.5 
Hz), 1.42 (9H, s), 3.99-4.08 (1H, m), 4.10-4.18 (2H, m), 
4.39 (1H, brs), 6.45 (1H, d, J 3 Hz), 7.1 (1H, d, J 3 Hz), 
7.36 (1H, d,/9 Hz) and 7.56 (1H, d, J 5.5 Hz). 



25a 



5-F, 6-Br (S) 



26a 



6-CF3 (R) 



IR v^x (Nujol)/cm"' 1683, 1533, 1461, 1308, 1109, 812 
and 662; NMR 5 H (400 MHz, CDC1 3 ) 1.14 (3H, d, J 7.5 
Hz), 1.39 (9H, s), 4.06-4.12 (3H, m), 4.39 (1H, brs), 6.58 
(1H, d, J 3 Hz), 7.23 (1H, d, J 3 Hz), 7.34 (1H, d, J 8 Hz) 
and 7.70 (1H, d, J 8 Hz). 



27a 



6-C1, 7-F (5) 



IR v~„ (Nujol)/cm"' 1687, 1615, 1197, 1080 and 543; 
NMR 8 H (400 MHz, CDC1 3 ) 1.15 (3H, d, J 6.5 hz), 1.31 
(9H, s), 3.99-4.08 (1H, m), 4.28-4.43 (3H, m), 6.46-6.48 
(1H, m), 7.01 (1H, dd, J 6.5 Hz), 7.04 (1H, brs) and 7.24- 
7.26 (lH,m). 



28a 



5-C1 (5) 



IR (Nujol)/cm'' 1683, 1516, 1174, 1076 and 716; 
NMR 5 H (400 MHz, CDCI3) 1.15 (3H, d, J 6.5 Hz), 1.48 
(9H, s), 4.04-4.17 (1H, m), 4.26-4.35 (2H, m), 4.43 (1H, 
brs), 6.49 (1H, d, J 3 Hz), 7.13 (1H, d, J 3 Hz), 7.21 (1H, 
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dd, 78, 2 Hz), 7.41 (1H, d, 7 8 Hz) and 7.63 (1H, d,72 Hz). 


29a 


5-F(S) 


IR (Nujoiycm 1 1684, 1515, 1488, 1364, 1172, 1075 
and 718; NMR 8 H (400 MHz, CDC1 3 ) 1.16 (3H, d, 77 Hz), 
1.49 (9H, s), 4.06-4.16 (2H, m), 4.27-4.36 (1H, m), 4.45 
(1H, brs), 6.51 (1H, d, 7 3Hz), 7.0 (1H, td, 7 8.5, 2.5 Hz), 
7.15 (1H, d, 7 3 Hz), 7.28-7.32 (2H, m) and 7.41 (1H, brs). 


30a 


5-F, 6-MeS (S) 


mp 119-124 °C; IR (Nujol)/cm"' 3361, 2924, 2854, 
iu/o y ijji, i*t/j, iiuh djiu iuo*f, lNiviiv Oh ^h-'" JVUtiz, 
CDCI3) 1.12 (3H, d, 7 6.0 Hz), 1.43 (9H, s), 2.52 (3H, s), 
3.98-4.10 (2H, m), 4.18-4.33 (1H, m), 4.34-4.48 (1H, m), 
6.42-6.44 (1H, m), 7.07 (1H, d, 7 3.0 Hz), 7.24-7.29 (1H, d, 
7 10.0 Hz), 7.43-7.50 (1H, m). 


31a 


5-F, 6-EtS (S) 


mp 133 °C; IR (Nujoiycin' 3368, 2925, 2854, 1682, 

1^70 \ATIA 17^1 1 1 £7 onH XTN>TD £ i AC\(\ \KVX^ 

ijzy 9 i*f/H, izDiy iioj ana luoi, inivlk oh (4uu Mrlz, 
CDClj) 1.12 (3H, d, 76.5 Hz), 1.27 (3H, t, 77.5), 1.42 (9H, 
s), 2.94 (2H, q, 7 7.5 Hz)), 3.98-4.13 (2H, m), 4.15-4.29 
(1H, m), 4.32-4.46 (1H, m), 6.43-6.44 (1H, m), 7.09 (1H, d, 
73.0 Hz), 7.24-7.30 (1H, m), 7.47-7.53 (1H, m). 


32a 


4-Me (S) 


mn 6S-66 °C m TR v fNnmlVrrrf 1 • NA/fR (Add MT-T-7 

CDCI3) 1.09 (3H, d, 7 6.5 Hz), 1.43 (9H, s), 2.54 (3H, s), 
4.07 (2H, m), 4.26 (1H, m), 6.51 (1H, d, 73 Hz), 6.90 (1H, 
dd, 7 1, 7 Hz), 7.05 (1H, d, J 3 Hz), 7.1 1 (1H, dd, 7 7, 8 Hz), 
7.27 (lH,d,78Hz). 


33a 


5-Br(S) 


mp 115-116 °C; Found: C, 54.43; H, 5.94; N, 7.85%. 
CsHziNiBrOz requires C, 54.40; H, 5.99; N, 7.93%; 
NMR 8 H (400 MHz, CDC1 3 ) 1.08 (3H, d, 7 6.5 Hz), 1.42 
(9H, s), 4.03 (2H, m), 4.23 (1H, m), 6.42 (1H, d, 7 3 Hz), 
7.04 (1H, d, 7 3 Hz), 7.26 (1H, d, 7 1.5 Hz), 7.29 (1H, m), 
7.71 (lH,t,71.5Hz). 
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34a 


5,6-di-OMe(S) 


IR v,™, (Nujoiycm- ; 3358, 2925, 2854, 1680, 1514, 1488, 
1457, 1365, 1293, 1238, 1170, 1147, 1078, 1028 and 840; 
NMR 8 H (400 MHz, CDCI3) 1.12 (3H, d, 7 6.5 Hz), 1.43 
(9H, s), 3.91 (3H, s), 3.96 (3H, s), 3.98 (1H, m), 4.06 (1H, 
m), 4.25 (1H, m), 6.38 (1H, d, 7 3 Hz), 6.93 (1H, d, 73 Hz), 
7.04 (1H, brs.), 7.06 (1H, s). 


35a 


4-F(5) 


mp 100-101 °C; Found: C, 65.23; H, 7.05; N, 9.47%. 
CifiH??N?FO? reauires C 65 73- N 7 24- N 9 58 %• wmp 
8 H (400 MHz, CDCI3) 1.11 (3H, d, 7 6.5 Hz), 1.43 (9H, s), 
4.07 (2H, m), 4.26 (1H, m), 6.58 (1H, d, 7 3 Hz), 6.76 (1H, 
dd,77.5, 10 Hz), 7.03 (1H, d, 73 Hz), 7.11 (1H, dt, J 5, 7.5 
Hz), 7.20(lH,t,78Hz). 


36a 


7-OMe(S) 


rrm 87 RR °C % - MA/TP K.. ( A(\(\ A/f 14rr r^TVI \ 1 11 nil A t 

mp 0/-00 y^, lNivLtv oh j/*uu muz, ujjc^) i.ll (iH, a, J 
6.5 Hz), 1.30 (9H, s), 3.95 (3H, s), 4.03 (1H, sept, 7 7 Hz), 
4.36 (1H, m), 4.50 (1H, m), 6.44 (1H, d, 73 Hz), 6.63 (1H, 
d, 7 7.5 Hz), 6.97 (1H, m), 6.98 (1H, t, 7 7.5 Hz), 7.20 (1H, 
dd, 7 1,8 Hz). 


37a 


7-Et(S) 


mp 1 15-116 °C; NMR 8 H (400 MHz, CDCI3) 1.09 (3H, d, 7 

3.98 (1H, sept, 77 Hz), 4.18 (1H, dd, 77, 14 Hz), 4.36 (1H, 
m), 6.49 (1H, d, 7 3 Hz), 6.99 (1H, dd, 7 1, 7.5 Hz), 7.01 
(1H, d, 77 Hz), 7.04 (1H, d, 7 7 Hz), 7.46 (1H, dd, 7 1, 7.5 
Hz). 


38a 


4-C1 (S) 


mp 90-91 °C; NMR 8 H (400 MHz, CDCI3) 1.11 (3H, d, 7 
6.5 Hz), 1.43 (9H, s), 4.08 (2H, m), 4.26 (1H, m), 6.61 (1H, 
dd,7 1, 3 Hz), 7.09 (1H, d, 74 Hz), 7.10 (1H, m), 7.11 (1H, 
d,74Hz), 7.35 (lH,m). 


39a 


6-SMe (5) 


NMR 8 H (400 MHz, CDCI3) 1.10 (3H, d, 7 6.6 Hz), 1.41 
(9H, br s), 2.53 (3H, s), 4.04-4.49 (4H, br m), 6.44 (1H, d, 7 
3.0 Hz), 7.00 (1H, d, 72.9 Hz), 7.09 (1H, d, 7 8.3 Hz), 7.41 
(1H, s), 7.51 (1H, d, 7 8.3 Hz); IR (NujoOv^/cm" 1 3362, 
2924, 1681, 1533, 1174, 1061 and 803; Found C, 63.26, H, 
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7.58, N, 8.59%. C 17 H24N20 2 S requires C, 63.72, H, 7.55, N, 
8.74%. 


40a 


6-SEt (S) 


mp 1 12-1 13 °C; NMR 5 H (400 MHz, CDC1 3 ) 1.10 (3H, d, J 
6.7 Hz), 1 .27 (3H, t, J 7.3 Hz), 1.41 (9H, br s), 2.93 (2H, q, 
J 7.2 Hz), 4.02-4.49 (4H, m), 6.45 (1H, d, J 3.0 Hz), 7.03 
flH d J 3 0 Hz^ 7 14 MH H 7 7 0 l Al nu e\ ™a 

7.51 (1H, d, J 8.4 Hz); IR (film^/cm 1 3370, 2924, 1684, 
1524, 1466, 1162, 1057 and 790; Found C, 64.49, H, 8.00, 
N, 8.15%. C 18 H26N2O2S requires C, 64.64, H, 7.83, N, 
8.37%. 


41a 


6-SPr(S) 


mp 74-75 °C; NMR 5 H (400 MHz, CDCb) 0.99 (3H, t, J 7.1 
xiz>, i.iu v jri . a > •/ v.y nzj, 1.41 (yii, or s), 1.59-1.68 (2H, 
m), 2.89 (2H, t, J 6.8 Hz), 4.02-4.40 (4H, br m), 6.44 (1H, d, 
J 3.0 Hz), 7.02 (1H, d, J 3.0 Hz), 7.13 (1H, d, J 8.0 Hz), 
7.47 (1H, s) and 7.50 (1H, d, J 8.7 Hz); IR (NujoIK^/cm 1 
3357, 2927, 1686, 1534, 1460, 1377, 1175, 1062 and 810. 


42a 


6-S'Pr(5) 


mp 74-75 °C; NMR 5 H (400 MHz, CDC1 3 ) 1.11 (3H, d, J 6.6 
Hz), 1.27 (6H, d, J 6.9 Hz), 1.42 (9H br s) 3 30-3 34 flH 
m), 4.04-4.50 (4H, br m), 6.48 (1H, d, J 3.5 Hz), 7.07 (1H, 
d, J 3.1 Hz), 7.19 (1H, d, J 9.6 Hz) and 7.53 (2H, m); IR 
(NujolK^/cm-' 3374, 2926, 1690, 1515, 1463, 1174, 1080 
and 813. 



Table 8: Indolines prepared using General Method B, step (b) 



No 


-€0 

NHBoc 


Data 


10b 


6-C1 (S) 


NMR 5 H (400 MHz, CDC1 3 ) 1 .24 (3H, d, J 8 Hz), 1 .46 (9H, 
s), 2.97 (1H, t, J 8 Hz), 3.04-3.10 (1H, m), 3.45-3.56 (1H, 
m), 3.88-3.98 (1H, m), 4.52 (1H, brs), 6.42 (1H, brs), 6.58- 
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6.62 (1H, m) and 6.95-7.01 (1H, m). 


lib 


7-OBn(AS) 


IR Vmax (Nujol)/cnl" , 3368, 1683, 1536, 1461 1369 1249 
1 170, 1059 and 743; NMR 5 H (400 MHz, CDC1 3 ), 0.96 (3H, 
d, J 6.5 Hz), 1.36 (9H, br s), 2.89-3.13 (3H, m), 3.21-3.35 
(1H, m), 3.45-3.87 (3H, m), 5.04 (2H, s), 6.63 (1H, t, J 8 
Hz), 6.75 (2H, d, J 8 Hz) and 7.3-7.45 (5H, m). 


12b 


6-Br(S) 


IR Vm,, fNuiolVcm' 1 1679 1604 1503 1360 116Q lftl4 
and 775; NMR 8 H (400 MHz, CDC1 3 ) 1.21 (3H, d, J 6.5 
Hz), 1.43 (9H, s), 2.88-3.06 (1H, m), 3.41-3.53 (2H, m), 
3.85-3.93 (2H, m), 4.47 (1H, brs), 6.52-6.54 (1H, m), 6.70- 
6.74 (1H, m) and 6.87-6.89 (1H, m). 


13b 


6-OMe (5) 


IR (Nujoiycm- 1687, 1622, 1529, 1460, 1285, 1173, 

Hz), 1.50 (9H, s), 2.85-2.95 (2H, m), 2.9-3.1 (2H, m), 3.33- 
3.52 (2H, m), 3.80 (3H, s), 3.85-3.95 (1H, m), 4.45-4.49 
(1H, brs), 6.1 (1H, brs), 6.16-6.18 (1H, m) and 6.93-6.95 
(lH,m). 


14b 


5-Me, 6-C1 (5) 


IR v™„v fNuiolVcm* 1 1684 IS"?"* 14fi? 1901 anH 
816; NMR 8 H (400 MHz, CDC1 3 ) 1.19 (3H, d, J 7.5 Hz), 
1.42 (9H, s), 2.42 (3H, s), 2.86-2.91 (1H, m), 2.96-3.0 (1H, 
m), 3.33-3.44 (4H , m), 3.86-3.91 (1H, m), 4.46 (1H, brs), 
6.41 (1H, s) and 6.87 (lH,s). 


15b 


5-F, 6-C1 (R) 


IR Vmax (NuiolVcm 1 1678 1541 1457 1058 and 733- 
NMR 5 H "(400 MHz, CDCI3) 1.17 (3H, d, J 6.5 Hz), 1.39 
(9H, s), 2.90-3.01 (4H, m), 3.40-3.50 (3H, m), 3.84-3.91 
(1H, m), 4.43 (1H, brs), 6.33 (1H, d, J 6 Hz) and 6.79 (1H, 
d,J6Hz) 


16b 


5F, 6-C1 (S) 


IR v™, (Nujol)/cm"' 1677, 1540, 1501, 1170, 1058 and 
732; NMR 8 H (400 MHz, CDCI3) 1.17 (3H, d, J 6.5 Hz), 
1.39 (9H, s), 2.90-3.01 (4H, m), 3.40-3.50 (3H, m), 3.84- 
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3.91 (1H, m), 4.43 (1H, brs), 6.33 (1H, d, J 6 Hz) and 6.79 
(1H, d,y6Hz) 


17b 


5-F, 7-C1 (S) 


IR v.™* fNuiolVcm" 1 1684 1532 1740 117"* in<;7 »io 
and 643; NMR 8 H (400 MHz, CDC1 3 ) 1.21 (3H, d, J 6.5 
Hz), 1.39 (9H, s), 2.96-3.05 (2H, m), 3.26-3.34 (1H, m), 
3.48 (1H, dd, J 14, 8 Hz), 3.57-3.66 (1H, m), 3.92-3.99 (1H, 
m), 4.61 (1H, brs) and 6.77-6.69 (2H, m). 


18b 


6-Bt(R) 


axx v\mx v 1 ^ IO/7, lOUH, IDj/j 1jU3, 1301, llu u , 

1014 and 775; NMR 8 H (400 MHz, CDC1 3 ) 1.21 (3H, d, J 6 
Hz), 1.42 (9H, s), 2.88-3.07 (4H, m), 3.38-3.54 (2H, m), 
3.84-3.94 (1H, m), 4.47 (1H, brs), 6.52-6.54 (1H, m), 6.70- 
6.75 (1H, m) and 6.85-6.89 (1H, m). 


19b 


7-Bt(R) 


IR (Nujol)/cm"' 1689, 1603, 1526, 1366, 1175, 1051 
and 748, NMR 5 H (400 MHz, CDC1 3 ) 1.23 (3H, d, J 6.5 
Hz), 1.38 (9H, s), 3.0 (2H, t, J 8.5 Hz), 3.14-3.39 (1H, m), 
3.43-3.51 (IH, m), 3.58-3.67 (1H, m), 3.74-3.81 (1H, m), 
3.96-4.04 (1H, m), 4.69 (1H, brs), 6.52 (1H, t, J 7.5 Hz), 
6.97 (1H, d, J 7.5 Hz) and 7.17 (1H, d, J7.5 Hz). 


20b 


7-Bt(S) 


IR v«,„„ fNuiolVcm" 1 IfiM \Af*<\ 17^1 11 77 

v max v 1 ^ **|vn/r**m luoj, UJl, 1HO.), 1ZD1, 11/3, 1UD.O 

and 745; NMR 8 H (400 MHz, CDClj) 1 .20 (3H, d,J7 Hz), 
1.35 (9H, s), 3.28-3.37 (1H, m), 3.40-3.48 (1H, m), 3.54- 
3.64 (2H, m), 3.92-4.0 (2H, m), 4.67 (1H, brs), 6.49 (1H, \,J 
8 Hz), 6.93-6.96 (1H m) and 7 14 HH dH 78 S 1 


21b 


6,7-dichloro (R) 


IR (Nujol)/cnV' 1684, 1533, 1462, 1250, 1059 and 
778; NMR 8 H (400 MHz, CDC1 3 ) 1.21 (3H, d, J 6 Hz), 
1.35 (9H, s), 2.94-3.01 (2H, m), 3.50-3.86 (5H, m), 4.59 
(1H, brs), 6.74-6.77 (1H, m) and 6.81-6.84 (1H, m). 


22b 


5,6-difluoro (S) 


IR Vmax (Nujoiycm"' 1679, 1536, 1505, 1254, 1056 and 
748; NMR 8 H (400 MHz, CDC1 3 ) 1.24 (3H, d, J 6.5 Hz), 
1.46 (9H, s), 2.90-3.07 (4H, m), 3.39-3.55 (2H, m), 3.80- 
3.89 (1H, rn), 4.50 (1H, brs), 6.27 (1H, dd, J 10.5, 6 Hz) and 
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6.85-6.90 (lH,m). 


23b 


6,7-dichloro (S) 


IK Vna, (INUJOIJ/Cm Iuo3, loul, IjJ4, 14oj, 1250, 1060 
and 778; NMR 5 H (400 MHz, CDC1 3 ) 1.20 (3H, d, J 6.5 
Hz), 1.36 (9H, s), 2.94-3.00 (2H, m), 3.49-3.56 (2H, m), 
3.97-4.03 (3H, m), 4.58 (1H, brs), 6.74 (1H, d, J 7.5 Hz) and 
6.82 (lH,d, 77.5 Hz). 


24b 


6-CF 3 (S) 


IK (Nujoiycm 1679, 1540, 1463, 1159, 1115, 799 
and 659; NMR 5 H (400 MHz, CDC1 3 ) 1.23 (3H, d, J 6 Hz), 
1.41 (9H, s), 3.0-3.11 (4H, m), 3.44-3.59 (2H, m), 3.92-3.98 
(1H, m), 4.48 (1H, brs), 6.59 (1H, brs), 6.87 (1H, d, J 9 Hz) 
7.10 (1H, d, 76.5 Hz). 


25b 


5-F,6-Br(S) 


IR Vmax (Nujoiycm 1667, 1539, 1500, 1267, 1169, 1057 
and 730; NMR 5 H (400 MHz, CDC1 3 ) 1.21 (3H, d, J 7 Hz), 
1.44 (9H, s), 2.92 (1H, m), 3.0 (1H, dd, J 8.5, 5.5 Hz), 3.84- 
3.92 (2H, m), 4.48 (1H, brs), 6.51 (1H, d, J 4.5 Hz) and 6.83 
(1H, d,J8Hz). 


26b 


6-CF 3 (R) 


v max (Nujol)/cm 1679, 1618, 1540, 1159, 1016, 799 and 
659; NMR 5 H (400 MHz, CDC1 3 ) 1.20 (3H, d, J 6 Hz), 1.38 
(9H, s), 3.0 (1H, t, J 8 Hz), 3.08 (2H, d, J 7 Hz), 3.43-3.57 
(2H, m), 3.88-3.96 (1H, m), 4.44 (1H, brs), 7.53 (1H, brs), 
6.86 (1H, d, J 7 Hz) and 7.07 (1H, d, J 7 Hz). 


27b 


6-C1, 7-F (S) 


to \t rwiiirtiv^m* 1 1^7 1 /inn 111 1 n^i nnA 

v max V^UJOU' cm iOol, 1D!>/, 14UU, IZOJ, IZUO, 

926 and 678; NMR 8 H (400 MHz, CDC1 3 ) 1.18 (3H, d, J 7 
Hz) 1.38 (9H, s) 2.59-3.02 (2H, m) 3.21 (1H, dd, J 14, 5 Hz) 
3.39-3.49 (2H, m) 3.61-3.69 (2H, m) 4.45-4.53 (1H, brs) 
6.55-6.60 (1H, m) 6.68-6.71 (1H, m) 


28b 


5-C1 (S) 


IR (Nujoiycm- 1683, 1529, 1490, 1461, 1245, 1168 
and 807; NMR 8 H (400 MHz, CDC1 3 ) 1.21 (3H, d, J 7 Hz), 
1.44 (9H, s), 2.93-3.09 (4H, m), 3.38-3.51 (2H, m), 3.84- 
3.92 (1H, m), 4.49 (1H, brs), 6.36 (1H, d, J 7 Hz) and 6.97- 
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7.01 (2H,m). 


29b 


5-F(5) 


IR v,^ (Nujoiycm- 1687, 1538, 1464, 1235, 1169, 867 

<U1U />o, iNlVLtx oh \4UU 1YU1Z, K^UKsIi) 1 .ZD (jxi, U, »/ O.J 

Hz), 1.47 (9H, s), 2.95-3.08 (1H, m), 3.40 (1H, dd, / 16, 8.5 
Hz), 3.47 (1H, dd, J 16, 8.5 Hz), 3.87-3.95 (1H, m), 4.57 
(1H, brs), 6.39 (1H, dd, J 8, 3.5 Hz), 6.76 (1H, td, J 8.5, 2 
Hz) and 6.81-6.85 (1H, m). 


30b 


5-F, 6-MeS (S) 


mp 96-100 °C; IR (Nujol)/cm-' 3364, 2924, 2854, 
1678, 1611, 1528, 1500, 1455, and 1163; NMR 6 H (400 
MHz, CDC1 3 ) 1.23 (3H, d, J 7.0 Hz), 1.44 (9H, s), 2.44 (3H, 
s), 2.88-2.99 (3H, m), 3.05 (1H, dd, J 13.5, 5.5 Hz), 3.37 
(1H, q, J 8.5 Hz), 3.46 (1H, q, J 8.5 Hz), 3.83-3.95 (1H, m), 
4.42-4.62 (1H, brra), 6.42 (1H, d, J 6.0 Hz), 6.77-6.81 (1H, 
m). 


31b 


5-F, 6-EtS (S) 


IR (fihnycm" 3363, 2970, 2927, 1688, 1495, 1366, 
1248, 1169, and 1057; NMR 8 H (400 MHz, CDCI3) 1.23 
(3H, d, J 6.5 Hz), 1.27 (3H, t, J 7.0 Hz), 1.44 (9H, s), 2.84- 
3.07 (6H, m), 3.38 (1H, q, J 8.5 Hz), 3.46 (1H, q, J 8.5 Hz), 
3.82-3.95 (1H, m), 4.41-4.61 (1H, brm), 6.46 (1H, d, J 6.5 
Hz), 6.80 (lH,d, J9.0Hz). 


32b 


4-Me(S) 


mp 75-76 °C; Found: C, 69.91; H, 9.01; N, 9.56%. 
C,7H26N 2 03 requires C, 70.31; H, 9.02; N, 9.64%; NMR 

(AC\C\ K4T4t fTV""! \ 1 Ol {1X3 A ICC u~\ i A A /otr «\ 

Oh Mrtz, L.IJL.I3) 1 .15 (JH, d, J 6.5 Hz), 1 .44 (9H, s), 
2.20 (3H, s), 2.92 (2H, t, J 8.5 Hz), 3.03 (1H, dd, J 6, 13.5 
Hz), 3.08 (1H, dd, J 6, 14 Hz), 3.42 (1H, q, J, 8.5 Hz), 3.48 
(1H, q, J 8.5 Hz), 3.90 (1H, sept, J 6.5 Hz), 6.35 (1H, d, J 
7.5 Hz), 6.52 (1H, d,J7.5 Hz), 6.98 (1H, t, J7.5 Hz). 


33b 


5-Br (S) 


Found: C, 54.06; H, 6.53; N, 7.66%. C^NaBrOa 
requires C, 54.09; H, 6.53; N, 7.88%; NMR 5 H (400 MHz, 
CDC1 3 ) 1.21 (3H, d, J 6.5 Hz), 1.42 (9H, s), 2.97 (2H, t, J 
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8.5 Hz), 2.98 (1H, m), 3.08 (1H, dd, J 6, 14 Hz), 3.42 (1H, 
q, J, 8.5 Hz), 3.45 (1H, sept, J 8.5 Hz), 3.88 (1H, m), 6.35 
(1H, d,7 8.5 Hz), 7.1 1 (1H, m), 7.14 (1H, m). 


34b 


5,6-di-OMe (S) 


IR v mx (film-DCM)/cm-' 3359, 2974, 2933, 2835, 1694, 
lot/, 1403, 1JOO, IZJD, 12U6, 1169, 1088, 1059, 
1022, 843 and 748; NMR 8 H (400 MHz, CDC1 3 ) 1.26 (3H, 
d, J 6.5 Hz), 2.95 (3H, m), 3.06 (1H, m), 3.41 (2H, m), 3.81 
(3H, s), 3.86 (3H, s), 3.87 (1H, m), 6.30 (1H, brs.), 6.75 
(lH,s). 


35b 


4-F(S) 


IR (Nujol)/cm- 3345, 2925, 2854, 1602, 1632, 1534, 
1469, 1364, 1253, 1226, 1169, 1057, 1024 and 748; NMR 
8 H (400 MHz, CDC1 3 ) 1.22 (3H, d, J 6.5 Hz), 1.43 (9H, s), 
3.03 (2H, t, J 8.5 Hz), 3.10 (2H, dt, J 6, 14 Hz), 3.50 (2H, 
sept, 78.5 Hz), 3.90 (1H, m), 6.26 (1H, d, J 8 Hz), 6.36 (1H, 
\,J 8.5 Hz), 7.00 (1H, dt, J 5.5, 8.5 Hz). 


36b 


7-OMe (S) 


mp 108-109 °C; NMR 5 H (400 MHz, CDC1 3 ) 1.20 (3H, d, J 
6.5 Hz), 1.39 (9H, s), 3.01 (2H, m), 3.20 (1H, dd, J 5, 13 
Hz), 3.39 (1H, q, J 8.5 Hz), 3.59 (2H, m), 3.82 (3H, s), 3.88 
(1H, m), 6.68 to 6.78 (3H, m). 


37b 


7-Et(S) 


mp 81-82 U C; NMR 5 H (400 MHz, CDC1 3 ) 1.26 (3H, t, J 7.5 
Hz), 1.28 (3H, d, J 6.5 Hz), 1.44 (9H, s), 2.67 (2H, q, J 7.5 
Hz), 3.05 (3H, m), 3.19 (1H, dd, J 7.5, 13.5 Hz), 3.48 (2H, 
m), 3.90 (1H, m), 6.81 (1H, m), 6.95 (1H, d, J 7.5 Hz), 6.99 
(1H, d, V7.5Hz). 


38b 


4-C1 (S) 


NMR 8 H (400 MHz, CDCI3) 1.22 (3H, d, J 6.5 Hz), 1.43 
(9H, s), 3.05 (2H, t, J 8.5 Hz), 3.11 (2H, m), 3.50 (1H, q, J 
8.5 Hz), 3.58 (1H, m), 3.91 (1H, m), 6.39 (1H, m), 6.65 (1H, 
m), 7.00 (1H, t, J 7.5 Hz); HPLC (Column: Supelcosil 
ABZ + [170 mm x 4.6 mm], particle size 5 uM; Eluent: 
methanol, 10 mM aqueous ammonium acetate solution 
(7:3); Flow Rate 1.0 mL/min; Detection Wavelength X = 
210 nM) Retention Time: 4.55 min. 
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42b 







Table 9: Examples 10-42, Indolines prepared using General Method B, step (c) 



No 


Structure 


Data 


10 


-at" 


Fumarate. mp 164 °C (dec); Found C, 56.35; H, 6.12; N, 
9.30%. Ci,H,5ClN 2 .0.75 CH4O4 requires: C, 56.47; H, 
6.09; N, 9.41%. 


11 




Tnfluoroacetate. mp 201-203 "C; Found: C, 60.57; H, 5.86; 
N, 6.99%. C,8H22N 2 O.CF3C02H requires: C, 60.60; H, 5.85; 
N, 7.06%; IR (Nujoiycm 1 1676, 1464, 1204, 1135, 
1057, 841, 754 and 724; NMR 5 H (400 MHz, DMSO-</ 6 ), 
0.93, (3H, d, J 6.5 Hz), 2.82-2.98 (2H, m), 3.09-3.18 (1H, 
m), 3.23-3.5 (4H, m), 5.07 (2H, s), 6.63 (1H, t, J 8 Hz), 6.72 
\in, o, j j.j tiz), o.ez {iti, a, j i Hz), 1. 19- 1 Ay (3H, m) 
and 7.76-8.01 (3H,brs). 


12 




Fumarate. mp 191-192 °C; Found: C, 49.51; H, 5.48; N, 
8.59%. Ci iHi 5 BrN 2 .0.6 C4H4O4 requires: C, 49.55; H, 5.40; 
N, 8.62%. \ 


13 


-JX>J~ 


Fumarate. mp 175-6 °C; IR (Nujol/cm ') 1623, 1568, 
1525, 1497, 1462, 1379, 1343, 1276, 1196, 1176, 1097 and 
666; NMR S H (400 MHz, DMSO-</ 6 ) 1.19 (3H, d, J 7.5Hz), 
2.78-2.87 (2H, m), 2.87-2.96 (2H, m), 3.07-3.17 (2H, m), 
3.22-3.31 (1H, m), 3.39-3.49 (1H, m) 3.70 (3H, s), 6.1-6.15 
(1H, m), 6.17-6.21 (1H, m) and 6.83-6.93 (1H, m). 


14 




Fumarate. mp 172-174 °C; NMR 5 H (400 MHz, DMSO-d 6 ) 
1.52 (3H, d, J 6.5 Hz), 2.49 (3H, s), 3.28 (1H, dd, J 13, 5.5 
Hz) 3.5-3.85 (6H, m), 6.93 (1H, s) and 7.31 (1H, s). 
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15 


F \ r /^_^\ Chiral 


Fumarate. mp 198-200 °C; NMR 5 H (400 MHz, DMSO-</ 6 ) 
1.19 (3H, d, J 7 Hz) 2.82-3.01 (2H, m) 3.18-3.38 (3H, m) 
3 46-3 54 flH m) 6 69 flH d Jl Hz) 7 08 flH d /7 


16 




NMR 8 H (400 MHz, DMSO-</ 6 ) 1.12 (3H, d, 7 7.5 Hz), 
2.91-2.98 (2H, m), 3.07 (1H, dd, 7 7.5 Hz), 3.26-3.34 (1H, 

m) 3 13-3 40 MH m) 3 *50-3 S9 f?H ml fiS nw H r 7 
nij, jjj-j.tv (,ixi, 111/, \^n. t illy, u.OJ ^ln, Q, J 1 

Hz) and 7.09(lH,d,J7Hz). 


17 


• H 


Fumarate. mp 195-196 °C; NMR 8 H (400 MHz, DMSO-</ 6 ) 
1.12 (3H, d, J6.5 Hz), 2.93-2.99 (1H, m), 3.15-3.51 (6H, m) 
and 6.91-6.98 (2H, m). 


18 




Fumarate. mp 193-194 °C; NMR 8h (400 MHz, DMSO-<4) 
1.13 (3H, d, J 6.5 Hz), 2.82-2.90 (1H, m), 2.94 (1H, dd, J 
13.5, 5 Hz), 3.10-3.18 (1H, dd, J 13.5, 8 Hz), 3.21-3.37 (2H, 
m), 3.45-3.53 (2H, m), 6.65-6.69 (2H, m) and 6.93 (1H, d, J 
/.-> tiz). 


19 




Fumarate. mp 197 °C; NMR 5 H (400 MHz, DMSO-</ 6 ) 
1.19 (3H, d, 76.5 Hz), 2.93-3.0 (2H, m), 3.30-3.57 (5H m), 

(\ ^fx HU AA 7 9. 7 T-JVl 7 fK {111 AA T 7 1 TJ~\ ,4 tic 

o.3o ^ix-i, aa, Jo, / nzj, /.K)j (iri, aa, J /, l Hz) ana 7.15 
(1H, dd, 78,1 Hz). 


20 


CO ~ 


Fumarate. mp 202-204 °C; NMR 5 H (400 MHz, DMSO 
7.5 Hz), 7.02-7.05 (1H, m) and 7.15 (1H, dd, J7.5, 1 Hz). 


21 


■ X 


Fumarate. mp 213-214 °C ; NMR 5 H (400 MHz, DMSO- 
d 6 ) 1.11 (3H, d, J 6 Hz), 2.91-2.97 (1H, m), 3.22-3.63 (6H, 
m), 6.82 (1H, d, / 8 Hz) and 6.98 (1H, d, J 8 Hz). 


22 




Fumarate mp 165 °C (dec.)- NMR 5 H ( 400 MHz DMSO- 
rf 6 ) 1-21 (3H, d, 7 6.5 Hz), 2.84-2.93 (2H, m), 2.99 (1H, dd, 
J 13, 5 Hz), 3.22 (1H, dd, J 13, 8 Hz), 3.28-3.41 (2H, m), 
3.48-3.56 (1H, m), 6.64 (1H, dd, J, 12, 6.5 Hz) and 7.08- 
7.13 (lH,m). 
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23 




Fumarate. mp 176-178 °C ; NMR 6 H (400 MHz, DMSO- 
d 6 ) 1.16 (3H, d, 7 6.5 Hz), 2.94-3.00 (1H, m), 3.29-3.63 

//TTT \ ^ OC / -f TT j ro TT \ J T A1 /ITT t r r> x 

(6H, m), 6.85 (1H, d, 7 8 Hz) and 7.01 (1H, d, 78 Hz). 


24 




Fumarate. mp 197-199 °C; NMR 5 H (400 MHz, DMSO-rf 6 ) 
1.19 (3H, d, 7 6 Hz), 2.99-3.06 (2H, m), 3.35-3.62 (5H, m), 
6.79 (1H, brs), 6.89 (1H, d, 7 7.5 Hz) and 7.20 (1H, d, 7 7.5 

TT \ - - - • 

Hz). 


25 




Fumarate. mp 195-196 °C; NMR 5 H (400 MHz, DMSO-rf 6 ) 
1.18 (3H, d, 7 6.5 Hz), 2.86-2.92 (2H, m), 2.96 (1H, dd, 7 
14, 5 Hz), 3.15-3.23 (2H, m), 3.37-3.26 (1H, m), 3.47-3.54 
(1H, m), 6.78 (1H, d, 76 Hz) and 7.07 (1H, d,78.5 Hz). 


26 


- V 


Fumarate. mp 196-197 °C; NMR 5 H (400 MHz, DMSO-7 6 ) 
1.14 (3H, d, 76 Hz), 2.95-3.01 (1H, m), 3.14-3.58 (6H, m), 
6.75 (1H, brs), 6.85 (1H, d, 7 8 Hz) and 7.17 (1H, d, J 8 
Hz). 


p% mm 

27 


•Hi 


Fumarate. NMR 5 H (400 MHz, DMSO-J 6 ) 1.14(3H,d,76 
Hz), 2.98-3.03 (1H, m), 3.19-3.56 (6H, m), 6.73 (1H, dd, 7 
6.5, 6 Hz) and 6.90 (1H, d, 78 Hz). 


28 




Fumarate. mp 207-210 °C ; NMR 5 H (400 MHz, DMSO- 
d 6 ) 1.13 (3H, d, 7 6.5 Hz), 2.89-2.98 (2H, m), 3.05-3.51 
(5H, m), 6.52 (1H, d, 78 Hz) and 7.05-7.07 (2H, m). 


29 




Fumarate. mp 175-176 °C ; NMR 8 H (400 MHz, DMSO- 
d 6 ) 1.23 (3H, d, 7 6.5 Hz), 2.87-2.99 (2H, m), 3.33-3.41 
(2H, m), 3.43-3.51 (3H, m), 6.54 (1H, dd, 7 8.5, 4.5 Hz), 
6.82 (1H, td, 7 8.5, 2.5 Hz) and 6.94 (1H, dd, J 8.5, 2.5 Hz). 


30 




Fumarate. mp 96-100 °C; IR (Nujol)/cm" 1 3364, 2924, 
2854, 1678, 1611, 1528, 1500, 1455, and 1163; NMR 8 H 
(4UU MHz, CJDL.I3) 1.13 (3n, Q, 7 7.0 Hz), 1.44 (9H, s), 2.44 
(3H, s), 2.88-2.99 (3H, m), 3.05 (1H, dd, 7 13.5, 5.5 Hz), 
3.37 (1H, q, 7 8.5 Hz), 3.46 (1H, q, 7 8.5 Hz), 3.83-3.95 
(1H, m), 4.42-4.62 (1H, brm), 6.42 (1H, d, 76.0 Hz), 6.77- 
6.81 (1H, m). 
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31 


F JX> 

NH 2 


Fumarate. mp 164-168 °C; IR (Nujol)/cm"' 2924, 
I /Uz, lozo, 1458, U/o, izz/, 1U41, /yl and 652; NMRSh 
(400 MHz, DMSO-<4) 1-19 (3H, t, 7 7.0 Hz), 1.22 (3H, d, 7 
6.5 Hz), 2.81-3.01 (5H, m), 3.19-3.31 (2H, m), 3.32-3.41 
(1H, m), 3.45-3.54 (1H, m), 6.44 (2H, s), 6.59 (1H, d, 7 6.5 
Hz), 6.95 (1H, d, J 9.5 Hz), 8.00-10.31 (3H, brni). 


32 


• Chiial 


Fumarate. mp 161-162 °C; NMR 8 H (400 MHz, DMSO-7 6 ) 
1.23 (3H, d, 76.5 Hz), 2.14 (3H, s), 2.85 (2H, m), 2.99 (1H, 
dd, J 5.5, 13.5 Hz), 3.22 (1H, dd, 75.5, 13.5 Hz), 3.30 (1H, 
t, 78.5 Hz), 3.36 (IH, m), 3.47 (1H, dt, 76.5, 8.5 Hz), 6.40 
(1H, d, 7 8 Hz), 6.45 (2H, s), 6.46 (1H, d, 7 8 Hz), 6.92 (1H, 
t, 7 8 Hz); Found: C, 59.37; H, 7.32; N, 8.55%. 
C16H22N2O4.H2O requires C, 59.24; H, 7.46; N, 8.64%. 


33 


Bt ^^r^\ 011131 

V 


Fumarate. NMR 5 H (400 MHz, DMSO-</ 6 ) 1-23 (3H, d, 7 
6.5 Hz), 2.94 (2H, m), 3.02 (1H, dd,75.5, 14 Hz), 3.23 (1H, 
dd, 7 5.5, 13.5 Hz), 3.31 (1H, t, 7 8.5 Hz), 3.38 (1H, m), 
3.50 (1H, dt, 7 7, 8.5 Hz), 6.46 (2H, s), 6.53 (1H, d, 7 8.5 
Hz), 7.14 (1H, dd, 7 2.5, 8.5 Hz), 7.19 (1H, d, 7 2.5 Hz); 
Found: C, 48.51; H, 5.16; N, 7.46%. C,5H, 9 BrN 2 04 
requires C, 48.53; H,5.16; N, 7.54%. 


34 


NH, 


Fumarate. mp 166-167 °C (dec.); NMR 6 H (400 MHz, 
DMSO-7 6 ) 1-26 (3H, d, 7 6.5 Hz), 2.84 (2H, m), 2.93 (1H, 
dd,75, 13.5 Hz), 3.29 (1H, dd,75, 13.5 Hz), 3.38 (1H, m), 
3.45 (1H, dt, 7 8.5, 5.5 Hz), 3.65 (3H, s), 3.73 (3H, s), 6.42 
(1H, s), 6.46 (2H, s), 6.78 (1H, s); Found: C, 56.52; H, 
6.91; N,7.63%. CwHwNzOg.O-.W) requires C, 56.50; H, 
6.97; N, 7.75%. 


35 




UnmoMtP mr> °P- 1STN/TR K.. (AClCl N/TWt nyQH si A 

rurnaraic. mp 10/-100 inivlk oh i/*uu iviriz, jujvjou-u6J 
1.23 (3H, d, 7 6.5 Hz), 2.96 (2H, m), 3.06 (1H, dd, 7 5.5, 
13.5 Hz), 3.28 (1H, dd, 7 7.5, 13.5 Hz), 3.40 (2H, m), 3.56 
(1H, m), 6.40 (1H, t, 78.5 Hz), 6.38-6.43 (2H, m), 6.46 (2H, 
s), 7.03 (1H, dt, 7 6,8 Hz); Found: C, 58.03; H, 6.18; N, 
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9.01%. C 15 H,9N 2 F04 requires C, 58.06; H, 6.17; N, 
9.02%. 


36 




Fumarate. mp 155-156 °C (dec); NMR 8 H (400 MHz, 
DMSO-40 123 (3H, d, J 6 Hz), 2.92 (2H, t, J 9 Hz), 3.36 
(5H, m), 3.75 (3H, s), 6.45 (2H, s), 6.66 (1H, t, J 7.5 Hz), 
6.73 (1H, dd, J I, 7.5 Hz), 6.76 (1H, d, J 7.5 Hz). 


37 




Fumarate. mp 182-183 °C; NMR 8 H (400 MHz, DMSO-d 6 ) 
1.17 (3H, t, J 7.5 Hz), 1.28 (3H, d, J 6.5 Hz), 2.63 (2H, m), 
2.93 (2H, m), 3.10 (1H, dd,/7, 13 Hz), 3.21 (1H, dd.75.5, 
13 Hz), 3.35 (2H, m), 6.45 (2H, s), 6.72 (1H, t, J 7.5 Hz), 
6.89 (1H, d, J 7.5 Hz), 6.95 (1H, dd,7 1, 7.5 Hz). 


38 


& 

NH, 


Hemi-fumarate. mp 190-192 °C; NMR 5 H (400 MHz, 
DMSO-rf 6 ) 1.14 (3H, d, J 6.5 Hz), 2.96 (2H, m), 3.13 (1H, 
dd, J 8, 14 Hz), 3.25 (1H, m), 3.41 (1H, q, J 8.5 Hz), 3.54 
(2H, to,Jl, 8.5 Hz), 6.41 (1H, s), 6.48 (1H, d,J8 Hz), 6.58 
(1H, d, J 8 Hz), 7.01 (1H, t, J 8 Hz). 


39 




Fumarate. mp. darkens 165 °C, melts 167-168 °C; NMR 8 H 
(400 MHz, DMSO-rf*) 1.22 (3H, d, J 6.4 Hz), 2.42 (3H, s), 
2.86-2.89 (2H, m), 2.97-3.02 (1H, dd, J 13.8, 5.3 Hz), 3.25- 
3.49 (4H, m), 6.43 (2H, s), 6.48-6.50 (2H, m) and 6.96; IR 
(NujoOvrox/cm* 1 2920, 1706, 1464, 979 and 652. 


40 




Fumarate. mp. darkens 140 °C, melts 146-147 °C; NMR 6 H 
(400 MHz, DMSO-4s) 1.17-1.23 (6H, m), 2.83-2.94 (4H, 
m), 2.97-3.02 (1H, dd, J 14.0, 5.6 Hz), 3.22-3.53 (4H, m), 
6.45 (2H, s), 6.56 (2H, m) and 6.97 (1H, d, J 7.4 Hz); IR 
(NujoOvn.ax/cm' 1 2924, 1676, 1463, 1377, 1278 and 650. 


41 




rumarate. mp. 14/-148 C; NMR 5h (400 MHz, DMSO-efc) 
0.94 (3H, t, J 7.0 Hz), 1.22 (3H, d, J 6.0 Hz), 1.50-1.57 (2H, 
m), 2.83-2.91 (4H, m), 3.00 (1H, dd, J 13.5, 5.1 Hz), 3.23- 
3.51 (4H, m), 6.44 (2H, s), 6.54-6.56 (2H, m), 6.95 (1H, d,J 
8.1 Hz); IR (NujolK^/cm- 1 2925, 1706, 1604, 1464, 957 
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and 652. 
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X>XX> ~ 


rumaraie. mp. io**-ioj l^, fNiviiv oh vhuvj ivin^, j-jiviow-u^ 
1.18-1.23 (9H, m), 2.86-3.03 (3H, m), 3.26-3.51 (5H, m), 
6.44 (2H, s), 6.49-6.61 (2H, m), 6.98 (1H, d, J 7.5 Hz); IR 
(Nujol) Vmax /cm-> 2924, 1725, 1598, 1461, 1312, 880, 790 
and 636. 



Indole Syntheses: 



6-Chloro-5-fluoro-l //-indole 

5 

2-Fluoro-4-methyl-5-nitroaniline 

Concentrated nitric acid (20 g) was added dropwise over 90 min to a stirred solution of 

2- fluoro-4-methylaniline (25 g, 200 mmol) in concentrated sulfuric acid (250 mL) at - 
10 10 °C. The mixture was poured onto ice (1 L) and the solution adjusted to pH 13 using 

solid sodium hydroxide (CARE: EXOTHERMIC REACTION) keeping the internal 
temperature below 80 °C. The mixture was extracted with ether (3 x) and the combined 
organic extracts were washed with brine, dried (magnesium sulfate) and concentrated in 
vacuo to leave the product (32 g, 94%) as an orange solid. A recrystallised sample 
15 (heptane, ethyl acetate) gave mp 80-82 °C; C7H7FN2O2 requires: C, 49.42; H, 4.15; N, 
16.46% Found C, 49.60; H, 4.15; N, 16.57%. 

3- Chloro-4-fluoro-6-methylnitrobenzene 

20 A solution of sodium nitrite (7.6 g, 1 1 0 mmol) in water (20 mL) was added dropwise 
over 30 min at 0 °C to a stirred suspension of 2-fluoro-4-methyl-5-nitroaniline (17g, 
100 mmol) in concentrated hydrochloric acid (200 mL). The mixture was stirred at 0 °C 
for 20 min then transferred to a dropping funnel and added dropwise over 30 min to a 
stirred suspension of copper(I)chloride (16 g) in concentrated hydrochloric acid (150 

25 mL) at 0 °C. The mixture was allowed to warm to room temperature and stirred for 16 h 
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then poured onto ice-water (1.5 L) and extracted with ethyl acetate (3 x). The combined 
organic extracts were washed with brine, dried (magnesium sulfate), concentrated in 
vacuo and purified by column chromatography [Si0 2 ; heptane] to give the product (14.2 
g, 75%) as a yellow solid. An analytical sample was recrystallised (heptane) to give a 
5 white solid: mp 57-58 °C ; NMR 6 H (400 MHz, CDC1 3 ) 8.03 (1H, d, J 7.2 Hz), 7.13 
(1H, d, 79.1 Hz), 2.6 (3H, s). 

6- Chloro-5-fluoro-l //-indole 

10 AW-Dimethylformamide dimethylacetal (6.3 ml, 45 mmol) was added in one portion to 
a stirred solution of 3-chloro-4-fluoro-6-rnethylnitrobenzene (7.0 g, 37 mmol) in N t N- 
dimethylformamide (30 mL) at 130 °C under Ar. The mixture was stirred at 130 °C for 
2 h, cooled to room temperature, concentrated in vacuo and partitioned between ethyl 
acetate and water and the aqueous was extracted with ethyl acetate (2 x). The combined 

15 organic extracts were washed with brine, dried (magnesium sulfate), concentrated in 
vacuo, dissolved in methanol/tetrahydrofuran (1:1; 100 mL) and Raney Nickel® 50% 
wt. in water, (5 g) was added. The mixture was cooled to 0 °C and hydrazine hydrate (3 
mL, 59 mmol) was added dropwise over 2 min. The mixture was warmed to room 
temperature, stirred for 1 h then cooled to 0 °C and hydrazine hydrate (1.5 mL) was 

20 added over 2 min. The mixture was warmed to room temperature, stirred for 1 h and 
filtered through celite®. The filter-cake was washed with tetrahydrofuran and the 
filtrate was concentrated in vacuo and purified by column chromatography [Si0 2 ; 
heptane-dichloromethane (4:1)] to give the product (3.2 g, 51%) as an off-white solid. 
An analytical sample was recrystallised (heptane) to give a white solid: mp 105-107 °C; 

25 NMR 5 H (400 MHz, CDC1 3 ) 8.01 (1H, br. s), 7.40 (1H, d, J 6 Hz), 7.35 (1H, d, J 9.4 
Hz), 7.25 (1H, t, J 2.8 Hz), 6.50-6.51 (1H, m). 

7- Chloro-5-fluoroindole 

30 ^-(2-Chloro-4-fluorophenyl)-2-(hydroxyirnino)-acetamide 

A solution of chloral hydrate (6.25 g, 37.8 mmol), sodium sulfate decahydrate (48.3 g, 
340 mmol) and water (100 mL) was added to a stirced solution of 2-chloro-4- 
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fluoroaniline (5.0 g, 34 mmol), hydroxylamine hydrochloride (9.19 g, 130 mmol), water 
(50 mL) and concentrated hydrochloric acid (3 mL). The reaction mixture was heated 
under reflux for 1 h, cooled to room temperature, stirred for 16 h and filtered. The 
filter-cake was recrystallised (methanol-water) to give the product (5.58 g, 75% yield) 
5 as a pale brown solid: IR v^x (Nujoiycm* 1 1655, 1613, 1536, 1267, 1191, 1021, 853 
and 558; NMR 5 H (400 MHz, DMSO-</ 6 ) 7.20-7.29 (1H, m), 7.51-7.57 (1H, m), 7.78- 
7.84 (1H, m), 9.61 (1H, s) and 12.36 (1H, s). 

7-Chloro-5-fluoroindole-2,3-dione 

10 

7V-(2-Chloro-4-fluorophenyl)-2-(hydroxyimino)-acetamide (5.4 g, 24.9 mmol) was 
added portionwise to cone, sulfuric acid (70 mL) at 70 °C. The mixture was stirred for 
1 h, poured onto ice-water (200 mL) and filtered. The filter-cake was dried in vacuo to 
give crude 7-chloro-5-fluoroindole-2,3-dione which was used immediately without 
1 5 further purification. 

7-Chloro-5-fluoroindole 

To a stirred solution of lithium aluminium hydride (0.57 g, 15 mmol) in THF (20 mL) 
20 at 0 °C under Ar was added portionwise 7-chloro-5-fluoroindole-2,3-dione. The 
mixture was heated under reflux for 4 h, cooled to 0 °C and water (0.5 mL) was added. 
The mixture was stirred for 5 min then treated with aqueous sodium hydroxide solution 
(2 N, 0:5 mL) followed by water (0.5 mL) and filtered through a pad of celite®. The 
filter-cake was washed with tetrahydrofuran and the filtrate was concentrated in vacuo 
25 and purified by column chromatography [Si0 2 ; heptane-ethyl acetate (3:1)] to give the 
product (0.31 g, 37% yield) as a blue oil: ER v mx (film)/crn 1 3459, 1575, 1485, 1341, 
1 120 and 722; NMR 5 H (400 MHz, CDC1 3 ) 6.55 (1H, t, J 2.5 Hz) 7.01 (1H, dd, J 9,2 
Hz) 7.21 (1H, m) 7.29 (1H, t, J2.5 Hz) 8.33 (1H, brs). 

30 6-Chloro-7-fluoroindole 



Methyl 2-azido-3-(4-chloro-3-fluorophenyl)propenoate 
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Sodium (2.32 g, 100 mmol) was added portionwise to stirred methanol (200 mL) at 0 °C 
under Ar. The mixture was stirred for 1 h and cooled to -15 °C. A solution of 4- 
chloro-3-fluorobenzaldehyde (4.0 g, 25 mmol), methyl azidoacetate (8.7 g, 75 mmol) in 
methanol (20 mL) was added. The mixture was stirred for 3 h, warmed to 4 °C and 
5 stirred for 16 h and partitioned between water (300 mL) and ether (3 x 200 mL). The 
organic extracts were combined and washed with brine (2 x), dried (magnesium sulfate) 
and concentrated in vacuo to give an orange solid. Recrystallisation (methanol) gave 
the product (5.09 g, 80% yield) as a pale yellow solid: IR v,™ (Nujol)/cm"' 21 15, 1708, 
1616, 1234, 1060, 896, 818 and 616; NMR 5 H (400 MHz, CDC1 3 ) 3.82 (3H, s) 6.64 
10 (1H, s) 7.35-7.46 (2H, m) 7.74-7.78 (1H, m). 

Methyl 6-chloro-7-fluoroindole-2-carboxylate 

A solution of methyl 2-azido-3-(4-chloro-3-fluorophenyl)propenoate (15.08 g, 59 
15 mmol) in xylene (200 mL) was added dropwise to stirred xylene (1 L) under reflux. 
The mixture was stirred for 3 h, cooled to room temperature, concentrated in vacuo and 
purified by column chromatography [Si0 2 ; isopropyl ether-hexane (5:2)] to give the 
product (2.3 g, 17% yield) as a colourless solid: IR v TOX (Nujoiycm' 1 3298, 1709, 1460, 
1377, 1204 and 737; NMR 5 H (400 MHz, CDCl 3 ) 3.85 (3H, s) 7.09-7.15 (1H, m) 7.21 
20 (lH,m) 7.38 (lH,m) and 9.05 (lH,brs). 

6-Chloro-7-fluoroindoIe-2-carboxylic acid 

A stirred solution of methyl 6-chloro-7-fluoroindole-2-carboxylate (2.3 g, 10 mmol), 
25 tetrahydrofiiran (20 mL) and aqueous sodium hydroxide solution (2 N, 20 mL) was 
heated under reflux for 16 h. The -mixture was cooled to room temperature and 
partitioned between aqueous sulfuric acid (2 M, 30 mL) and ethyl acetate (3 x 30 mL). 
The combined organic extracts were dried (magnesium sulfate) and concentrated in 
vacuo to give the product (2.1 g, 98% yield) as a white solid: IR (Nujol)/cm" ! 1681, 
30 1557, 1263, 1206, 926 and 840; NMR 5 H (400 MHz, DMSO-</ 6 ) 7.01-7.12 (2H, m) and 
7.31-7.34 (lH,m). 
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A solution of 6-chloro-7-fluoroindole-2-carboxylic acid (2.1 g, 9.8 mmol) and diphenyl 
ether (30 mL) was heated under reflux for 4 h, cooled to room temperature and purified 
5 by column chromatography [Si0 2 ; heptane-ethyl acetate (99:1 to 10:1)] to give the 
product (1.04 g, 63% yield) as a pale brown oil: IR (Nujol)/cm 1 3460, 1573, 1490, 
1446, 1201, 802 and 619; NMR 6 H (400 MHz, CDC1 3 ) 6.44 (1H, brs) 7.04-7.09 (1H, m) 
7.21-7.26 (1H, m) 7.30-7.34 (1H, m) and 8.40 (1H, brs). 

10 6-Bromo-5-fluoroindole 

3-Bromo-4-fluoro-6-methyInitrobenzene 

A solution of sodium nitrite (7.6 g, 110 mmol) in water (30 mL) was added dropwise 
15 over 15 min to a stirred suspension of 2-fluoro-4-methyl-5-nitroaniline (17 g, 100 
mmol) in hydrobromic acid, (48%, 150 mL) and water (30 mL) at 0 °C. The mixture 
was stirred at 0 °C for 15 min then added portionwise over 10 min to a stirred 
suspension of copper(I)bromide (16.5 g, 112 mmol) in hydrobromic acid (48%, 50 mL) 
and water (90 mL) at 0 °C. The mixture was stirred at 0 °C for 30 min then warmed to 
20 room temperature and stirred for 3 h. The mixture was poured onto ice-water (500 mL) 
and extracted with ethyl acetate (3 x). The combined organic extracts were washed with 
saturated aqueous sodium bicarbonate solution, dried (magnesium sulfate), concentrated 
in vacuo and purified by column chromatography [S1O2; heptane-ethyl acetate (19:1)] to 
give the product (11.8 g, 50%) as an off-white solid: D^w (nujoiycm' 1 2925, 2855, 
25 1571, 1523, 1478, 1349, 1264, 1103, 895, 671 and 589; NMR 6 H (400 MHz, CDC1 3 ) 
8.27 (1H, d, J6.5), 7.10 (1H, d, /9.1),2.60 (3H, s). 

6-Bromo-5-fluoroindole 

30 //^/-Dimethylformamide dimethylacetal (8.5 mL, 60 mmol) was added in one portion 
to a stirred solution of 3-bromo-4-fluoro-6-methylnitrobenzene (11.8 g, 50 mmol) in 
A^^V-dimethylformamide (30 mL) at room temperature under Ar. The mixture was 
heated to 120 °C, stirred for 16 h then concentrated in vacuo to leave a crude oil. The oil 
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was crystallised [methanol-dichloromethane (4:1)] to give a purple solid (4.5 g). The 
solid was dissolved in methanol/tetrahydrofuran (1:1; 30 mL) and Raney Nickel® (1 g) 
was added. The mixture was cooled to 0 °C and hydrazine hydrate (0.8 mL, 16 mmol) 
was added in one portion. The mixture was stirred at 0 °C for 90 min then a further 
5 aliquot of hydrazine hydrate (0.8 mL) was added. The mixture was stirred at 0 °G for 30 
min then filtered through celite® and the filter cake was washed with tetrahydrofuran. 
The filtrate was concentrated in vacuo and purified by column chromatography [Si02; 
heptane-dichloromethane (4:1)] to give the product (1.7 g, 16%) as an off-white solid: 
IR v™ (nujoiycm"' 3395, 2925, 2855, 1570, 1469, 1451, 1408, 1314, 1145, 1105, 865, 
10 763 and 502; NMR 8 H (400 MHz, CDC1 3 ) 7.85 (1H, br. s), 7.55 (1H, d, J 5.5 Hz), 7.34 
(1H, d, J9 Hz), 7.23 (1H, t, J 2.8 Hz), 6.49-6.51 (1H, m). 

5-Fluoro-6-methvlthioindole 

1 5 5-Fluoro-6-methylthioindole-2,3-dione 

Sodium thiomethoxide (5.93 g, 84.6 mmol) was added to a solution of 5,6- 
difluoroindole-2,3-dione (7.75 g, 42.3 mmol) in dimethylformamide (400 mL). The 
reaction was stirred at room temperature for 1 h, then poured onto ice (2 L). The 

20 resulting solid was collected by filtration, washed with water and dried at 40 °C under 
vacuum to give a brown solid (3.12 g, 35%): mp 296 °C; C 9 H6FiN0 2 S requires: C, 
51.18; H, 2.86; N, 6.63; S, 15.18%. Found C, 50.95; H, 2.85; N, 6.58; S, 15.35%; IR 
v.,™ (Nujol)/cm*' 3285, 2925, 2854, 1760, 1714, 1611, 1465 and 1036; NMR 5 H (400 
MHz, DMSO-</ tf ) 2.58 (3H, s), 6.71 (1H, d, J6.0 Hz), 7.38 (1H, d, J9.0 Hz), 11.02 (1H, 

25 brs). 

5-Fluoro-6-methylthioindole 

5-Fluoro-6-methylthioindole was prepared from 5-fluoro-6-methylthioindole-2,3-dione 
30 according to the method described in the preparation of 7-chloro-5-fluoroindole as a 
white solid (1.21 g, 37%): mp 51 °C; C 9 H 8 FNS requires: C, 59.65; H, 4.45; N, 7.73; S, 
17.69%. Found C, 59.75; H, 4.44; N, 7.72; S, 17.65%; IR Virax (Nujoiycm"' 3461, 
3408, 3361, 2925, 2855, 1455, 1304 and 1137; NMR 5 H (400 MHz, CDC1 3 ) 2.49 (3H, 



WO 00/12475 PCT/GB99/02879 

52 

s), 6.49-6.51 (1H, m), 7.22 (1H, t, J 3.0 Hz), 7.30 (1H, d, J 10.0 Hz), 7.36 (1H, d, J 6.5 
Hz), 8.0-8.25 (lH,brm). 

6-Ethvlthio-5-fluoroindole 

5 

6-Ethylthio-5-fluoroindole-2,3-dione 

6-Ethylthio-5-fluoroindoIe-2,3-dione was prepared from 5,6-difluoroindole-2,3-dione 
using sodium thioethoxide according to the method described in the synthesis of 5- 
10 fluoro-6-methylthioindole as a brown solid (2.53 g, 19%): mp 215 °C; IR 

(NujolVcm- 1 3286, 2926, 2855, 1766, 1712, 1619, 1467 and 1038; NMR5 H (400 MHz, 
DMSO-rf 6 ) 1-32 (3H, t, J 7.5 Hz), 3.13 (2H, q, J 7.5 Hz), 6.77 (1H, d, J 6.0 Hz), 7.39 
(1H, d, J 8.5 Hz), 10.97 (1H, brs). 

1 5 6-Ethylthio-5-fluoroindole 

6-Ethylthio-5-fluoroindole was prepared from 6-ethylthio-5-fluoroindole-2,3-dione 
according to the method described in the synthesis of 7-chloro-5-fluoroindole as a pale 
green oil (0.49 g, 23%): IR (film)/cm' ! 3426, 2969, 2927, 1565, 1471, 1454, 1307, 
20 1 140 and 1 101 ; NMR 5 H (400 MHz, CDC1 3 ) 1 .26 (3H, t, J 7.5), 2.91 (2H, q, J 7.5 Hz), 
6.48-6.51 (1H, m), 7.23 (1H, t, J 2.5 Hz), 7.31 (1H, d, J 10.0 Hz), 7.46 (1H, d, J 6.0 
Hz), 8.01-8.25 (1H, brm). 

6-Methvlthioindole 

25 

To a stirred suspension of potassium hydride (30% dispersion in mineral oil, 0.68 g, 
5.10 mmol) in dry tetrahydrofuran (20 rnL) at 0 °C, under Ar, was added a solution of 6- 
bromoindole (1.0 g, 5.1 mmol) in tetrahydrofuran (10 mL). After 15 mins, the solution 
was cooled to -78 °C and terNbutyllitWum (1.7 M, 6.0 mL, 10 mmol) was added 
30 dropwise. The mixture was stirred for a further 15 mins and then dimethyl disulphide 
(0.92 mL, 10.2 mmol) was added dropwise. The solution was warmed gradually to 
room temperature, then diluted carefully with saturated ammonium chloride solution 
(20 mL). The mixture was extracted with ether (2 x 50 mL). The combined organic 
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extracts were dried (magnesium sulfate), concentrated in vacuo and purified by column 
chromatography [Si0 2 ; heptane-dichloromethane (1:1)] to give the product as a pale- 
yellow solid (0.56 g, 68%): mp. 91-92 °C; NMR 5 H (400 MHz, CDC1 3 ) 2.51 (3H, s), 
6.49 (1H, m), 7.09-7.16 (2H, m), 7.35 (1H, s), 7.54 (1H, d, J 8.2 Hz) and 8.09 (1H, br 
s); IR (NujolK^/cm-' 3388, 2925, 1459, 1311, 1098, 810, 717 and 527. 



6-Ethylthioindole 



6-Ethylthioindole was prepared according to the method described for the synthesis of 
1 0 6-methylthioindole as a clear oil (0.73 g, 81%). NMR 8 H (400 MHz, CDC1 3 ) 1 .27 (3H, t, 
J 7.6 Hz), 2.93 (2H, q, J 7.5 Hz), 6.51 (1H, m), 7.16-7.18 (2H, m), 7.45 (1H, s), 7.55 
(1H, d, J 8.3 Hz) and 8.10 (1H, br s); IR (film^^/cm" 1 3404, 2970, 1616, 1450, 1310, 
810 and 723. 



15 6-n-Propylthioindole 



6-n-Propylthioindole was prepared according to the method described for the synthesis 
of 6-methylthioindole as a clear oil, which solidified on standing (0.88 g, 91%). mp. 
54-55 °C; NMR 5 H (400 MHz, CDC1 3 ) 0.99 (3H, t, J 7.4 Hz), 1.56-1.65 (2H, m), 2.87 
20 (2H, dd, J 14.5, 7.1 Hz), 6.51 (1H, m), 7.16-7.18 (2H, m), 7.45 (1H, s), 7.54 (1H, d, J 
8.0 Hz), and 8.10 (1H, br s); IR (NujoOv^/cm- 1 3388, 2924, 1614, 1452, 1311, 810, 
718 and 524. 

6-Isopropvlthioindole 

25 

6-Isopropylthioindole was prepared according to the method described for the synthesis 
of 6-methylthioindole as a clear, viscous oil (0.59 g, 61%). NMR 8 H (400 MHz, CDCI3) 
1.26 (6H, d, J 7.0 Hz), 3.25-3.32 (1H, m), 6.52 (1H, m), 7.19-7.56 (2H, m) and 8.12 
(1H, br s); IR (Nujol)v max /cm-' 3416, 2960, 1613, 1449, 1338, 1050, 810 and 606. 

30 
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General Method C: 



Example 43: (5)-l-(6-PhenylindoIin-l-yl>2-propylamine fumarate 

5 Step a: (5)-l-[2-(tert-Butoxycarbonylamino)propyl]-6-phenylindoline (43a) 

To a stirred solution of palladium(ll)acetate (0.011 g, 0.05 mmol) and 
triphenylphosphine (0.052 g, 0.2 mmol) in tetrahydrofuran (5 mL) under Ar was added 
(5)-l-[2-(tert-butoxycarbonylamino)propyl]-6-bromoindoline (0.34 g, 1 mmol). The 

10 mixture was stirred for 10 min and treated with a solution of phenyl boronic acid (0.24 
g, 2 mmol) in ethanol (2 mL) followed by aqueous sodium bicarbonate solution (2 M, 5 
mL). The mixture was heated under reflux for 2 h and cooled to room temperature. 
The mixture was partitioned between ether (50 mL) and water (2 x 20 mL). The 
organic layer was dried (magnesium sulfate), concentrated in vacuo and purified by 

15 column chromatography [Si0 2 ; heptane-ethyl acetate (6:1)] to give the product (0.24 g, 
69% yield) as a colourless oil. Data for (43a) are included in Table 10 with the 
compounds prepared using General Method C, step (a). 

Step (b): (S)-l-(6-Phenylindolin-l-yl)-2-propylamine fumarate (43) 

20 

(*S)-l-(6-Phenylindolin-l-yl)-2-propylamine fumarate was prepared according to the 
method described in General Method B, step (c) using (S)-l-[2-(tert- 
butoxycarbonylamino)propyl]-6-phenylindoline to give the product (0.12 g, 65% yield) 
as a white solid. Data for (43) are included in Table 1 1 with the compounds prepared 
25 using General Method C, step (b). 

The compounds shown in Tables 10 and 1 1 were prepared according to General Method 
C using the appropriate aryl boronic acid. 
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Table 10: Indolines prepared using General Method C, step (a) 



No 


.xxi 

NHBoc 


Data 


43a 


Ph 


Vmax (iNujoij/cin loo/, ijzy, l43o, lJo/, 1170, 1064 
and 756; NMR 8 H (400 MHz, CDC1 3 ) 1.23 (3H, d, J 6 Hz), 
1-41 (9H, s), 3.06 (1H, t, J 8.5 Hz), 3.14 (1H, d, J 6.5 Hz), 
3.46-3.56 (2H, m), 3.94 (1H, m), 4.56 (1H, brs), 6.68 (1H, 
ors;, o.oo ^m, aa, ./ o, 1.3 nz), /.l J (ill, a, J 7.5 Hz), 7.29- 
7.34 (1H, m), 7.38-7.43 (1H, m) and 7.54-7.58 (1H, m). 


44a 


4-CI-C6H4 


IR (Nujol)/cm" 1691, 1459, 1377, 1171, 1055, 832 
and 801; NMR 5 H (400 MHz, CDClj) 1.14 (3H, d, J 6.5 Hz) 
1.45 (9H, s) 4.02-4.49 (7H, m) 6.51 (1H, d, J 3 Hz) 7.06- 
7.12 (2H, m) 7.42 (1H, brs) 7.54 (1H, d, J 9 Hz). 


45a 


4-F-C6H4 


IR (Nujoiycm"' 1679, 1530, 1168, 1064, 838 and 805; 
NMR 8 H (400 MHz, CDCI3) 1.27 (3H, d, J 6 Hz), 1.41 (9H, 
s), 3.0-3.15 (3H, m), 3.95 (1H, brs), 6.63 (1H, brs), 6.81- 
6.85 (1H, m), 7.05-7.13 (3H, m), and 7.50-7.53 (2H, m). 


46a 


4-OMe-CoH4 


IR Vmax (Nujol)/cm 1694, 1609, 1518, 1365, 1245, 1177, 
833 and 804; NMR 5 H (400 MHz, CDC1 3 ) 1.25 (3H, d, J 6 
Hz), 1.41 (9H, s), 2.98-3.03 (1H, m), 3.1-3.13 (1H, m), 
3.42-3.53 (2H, m), 3.84 (3H, s), 4.58 (1H, brs), 6.63 (1H, 
brs), 6.82-6.85 (1H, m), 6.94 (2H, d, 78.5 Hz), 7.09 (1H, dJ 
7 Hz) and 7.49 (2H, d,J 8.5 Hz). 


47a 


3-pyridinyl 


IR v™, (Nujol)/cm-' 1690, 1526, 1458, 1176, 1053 and 
788; NMR 6 H (400 MHz. CDCM 1 28 GH d J 6 5 Hz^ 
1.43 (9H, s), 3.07 (1H, t, J 8.5 Hz), 3.14-3.20 (2H, m), 3.49- 
3.62 (2H, m), 3.95-4.01 (1H, m), 4.57 (1H, brs), 6.66 (1H, 
brs), 7.84 (1H, d, J 7 Hz), 7.18 (1H, d, J 7 Hz), 7.35-7.39 
(1H, m), 7.90 (1H, dt, J 7.5, 1.5 Hz), 8.59-8.64 (1H, m) and 
8.85 (1H, brs). 
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48a 


3-thiophenyl 


IR (Nujol)/cm"' 1686, 1514, 1357, 1172, 1080 and 
775; NMR 5h (400 MHz, CDCI3) 1.28 (3H, a, J 6 Hz), 
1.45 (9H, s), 3.03 (2H, t, J 8.5 Hz), 3.12-3.16 (2H, m), 3.44- 
3.50 (2H, m), 3.93-4.0 (1H, m), 4.59 (1H, brs), 6.73 (1H, 
brs), 6.29 (1H, dd, J 7, 1.5 Hz) 7.11 (1H, d, J 7 Hz), 7.36- 
7.38 (2H, m) and 7.41-7.43 (1H, m). 


Table 11: Examples 43-48. Indolines prepared using General Method C, step (b) 


No 


xx> 

NHj 


Data 


43 


Ph 


Fumarate. mp 153-154 °C; NMR 5 H (400 MHz, DMSO-</ 6 ) 
1.23 (3H, d, J 6 Hz), 2.90-2.98 (2H, m), 3.06 (1H, dd, J 13, 
5 Hz), 3.23-3.45 (2H, m), 3.50-3.56 (2H, m), 6.84 (1H, d, J 
1.5 Hz), 6.87 (1H, dd, J7.5, 1.5 Hz), 7.11 (1H, d, J 1.5 Hz), 
7.28-7.33 (2H, m), 7.38-7.43 (1H, m) and 7.58-7.62 (1H, 
m). 


44 


4-Cl-C 6 H4 


Fumarate. mp 171-173 °C; NMR 6 H (400 MHz, DMSO-<4) 
1.26 (3H, d, J 6.5 Hz), 2.93-2.99 (2H, m), 3.07-3.13 (2H, 
m), 3.29-3.49 (2H, m), 3.521-3.60 (1H, m), 6.88-6.91 (2H, 
m), 7.13 (1H, d, J 7 Hz), 7.48 (2H, d, J 9 Hz) and 7.67 (2H, 
d, J 9 Hz). 


45 


4-F-C6R. 


Fumarate. mp 148-149 °C; NMR 5 H (400 MHz, DMSO-</ 6 ) 
1.23 (3H, d, J 6 Hz), 3.05 (1H, dd, J 13, 5 Hz), 3.27-3.56 
(6H, m), 6.80-6.86 (2H, m), 7.09 (1H, d, J 6.5 Hz), 7.23 
(2H, t, J 8 Hz) and 7.60-7.66 (2H, m). 


46 


4-OMe-C6H4 


Fumarate. mp 174-176 °C; NMR 5 H (400 MHz, DMSO-4.) 
1.19 (3H, d, J 6.5 Hz), 2.87-2.95 (2H, m), 3.18-3.57 (5H, 
m), 3.79 (3H, s), 6.78 (1H, brs), 6.82 (1H, dd, J 7, 1 Hz), 
6.99 (2H, d, J 8.5 Hz), 7.08 (1H, d, J 8 Hz) and 7.55 (2H, d, 
J 8.5 Hz). 
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47 


3-pyridinyl 


Fumarate. mp 155 °C (dec): NMR fiu (400 MH7 
d 6 ) 1.27 (3H, d, J6 Hz), 2.93-3.02 (2H, m), 3.12 (1H, dd, J 
13, 4.5 Hz), 3.32-3.60 (4H, m), 6.93-6.96 (1H, m), 7.17 (1H, 
d,J 8 Hz), 7.43-7.47 (1H, m), 8.01-8.06 (1H, m), 8.52-8.55 
(1H, m) and 8.86-8.88 (1H, brs). 


48 


3-thiophenyl 


Fumarate. mp 182-186 °C; NMR 8 H (400 MHz, DMSO-4) 
1.27 (3H, d, J 6 Hz), 2.91-2.99 (2H, m), 3.09 (1H, dd, J 13, 
5.5 Hz), 3.28-3.58 (5H, m), 6.94-6.98 (1H, m), 7.08 (1H, d, 
J8 Hz), 7.59 (1H, dd,75, 3 Hz), 7.53 (1H, dd,75, 1.5 Hz) 
and 7.78-7.80 (1H, m). 



Example 49: (5)-l-[6-(4-MorpholinyI)indolin-l-yl]-2-propylamine fumarate 




5 (iS)-l-[2-(tert-Butoxycarbonylamino)propyl]-6-(4-morpholinyl)indoline 

A mixture of palladium(II)acetate (0.004 g, 0.016 mmol), BINAP (0.01 g, 0.016 mmol), 
cesium carbonate (0.15 g, 0.45 mmol), toluene (2 mL), (S>l-[2-(tert- 
butoxycarbonylamino)propyl-6-bromoindoline (0.11 g, 0.32 mmol) and morpholine 

10 (0.04 mL, 0.38 mmol) under argon was heated at 100 °C for 16 h, concentrated in vacuo 
and purified by column chromatography [Si0 2 ; isopropyl ether-heptane (1:1)] to give 
the product (0.05 g, 45% yield) as a pale yellow oil: IR (Nujol)/cm* 1 1678, 1615, 
1522, 1459, 810 and 767; NMR 5 H (400 MHz, CDC1 3 ) 1.26 (3H, d, J 6 Hz), 1.47 (9H, 
s), 2.94 (1H, t, Jl Hz), 3.06 (1H, dd, J 10, 5 Hz), 3.11-3.18 (4H, m), 3.37-3.55 (2H, m), 

15 3.82-3.95 (5H, m), 4.60 (1H, brs), 6.17-6.26 (2H, m) and 6.99 (1H, d, J 7.5 Hz). 



(£)- 1 -[6-(4-Morpholiny l)indolin- 1 -yl]-2-propy lamine fumarate 
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(5)-l-[6-(4-Morpholinyl)indolin-l-yl]-2-propylamine fiimarate was prepared according 
to the method in Example 10 using (5)-l-[2-(tert-butoxycarbonylamino)propyl]-6-(4- 
morpholinyl)indoline to give the product (0.02 g, 43%) as a beige solid: mp 188-191 °C 
(dec); IR Vmax (Nujol)/cin 1 1744, 1649, 1576, 1457, 1309, 1 175, 984, 784 and 643. 

5 

Example 50: 2-(6-Bromoindolin-l-yl)-l -ethylamine fiimarate 



1 0 2-(6-BromoindoI- 1 -yl)- 1 -ethylamine fiimarate 

To a stirred mixture of powdered sodium hydroxide (0.41 g, 10.2 mmol), 
tetrabutylammonium hydrogensulfate (0.034 g, 0.1 mmol), 6-bromoindole (0.5 g, 2.5 
mmol) and acetonitrile (15 mL) was added 2-chloroethylamine hydrochloride (0.31 g, 

15 2.75 mmol). The mixture heated under reflux for 16 h and partitioned between water 
(30 mL) and ether (2 x 30 mL). The combined organic extracts were washed with brine 
(2 x), dried (magnesium sulfate), concentrated in vacuo and purified by column 
chromatography [Si0 2 ; ethyl acetate-methanol-0.880 ammonia solution (90:9:1)] to 
give a pale brown oil. The oil was dissolved in 2-propanol (10 mL) and the solution 

20 was heated to reflux, fumaric acid (0.29 g, 2.5 mmol) was added and the mixture was 
cooled to room temperature and filtered. The filter-cake was dried in vacuo to give the 
product (0.72 g, 81% yield) as a white solid: mp 214-216 °C; NMR 5 H (400 MHz, 
DMSO-rf 6 ) 3.08 (2H, t, J 8 Hz), 4.33 (2H, t, J 8 Hz), 6.47-6.52 (1H, m), 7.14-7.19 (1H, 
m), 7.41-7.44 (1H, m), 7.52 (1H, d, 76.5 Hz) and 7.82 (1H, brs). 




NH 2 



25 



l-[2-(tert-Butoxycarbonylamino)ethyl]-6-bromoindole 



30 



To a stirred mixture of 2-(6-bromoindole-l-yl)-l -ethylamine fiimarate (1.4 mmol), tert- 
butanol (3 mL), water (3 mL) and powdered sodium hydroxide (0.22 g, 5.5 mmol) was 
addded di-tert-butyl-dicarbonate (03 g, 1.4 mmol). The mixture was stirred for 16 h 
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and partitioned between water (20 mL) and ethyl acetate (2 x 30 mL). The organic 
extracts were combined, washed with brine (2 x), dried (magnesium sulfate), 
concentrated in vacuo and purified by column chromatography [Si0 2 ; heptane-ethyl 
acetate (5:1)] to give the product (0.25 g, 53% yield) as a white solid: TR 
5 (Nujoiycm- 1 1683, 1528, 1459, 1303, 1164, 1060 and 717; NMR 5 H (400 MHz, 
CDC1 3 ) 1.44 (9H, s), 3.45-3.51 (2H, m), 4.25-4.30 (2H, m), 4.53 (1H, brs), 6.73 (1H, d, 
J3 Hz), 7.05 (1H, d, 73 Hz), 7.20 (1H, dd, J7.5, 2 Hz) and 7.50 (1H, d, J7.5 Hz). 

l-[2-(tert-Butoxycarbonylamino)ethyl]-6-bromoindoline 

10 

1- [2-(tert-Butoxycarbonylamino)ethyl]-6-bromoindoline was prepared according to 
General Method B, step (b) using l-[2-(tert-butoxycarbonylamino)ethyl]-6-bromoindole 
to give the product 0.19 g (93% yield) as a white solid: IR Vmax (Nujoiycm* 1 1684, 1603, 
1532, 1302, 984 and 781; NMR 8 H (400 MHz, CDC1 3 ) 1.46 (9H, s) 2.92 (2H, t, J 8 Hz) 

15 3.17 (2H, t, J 6 Hz) 3.31-3.36 (1H, m) 3.4 (2H, t, J 8 hz) 4.78 (1H, brs), 6.57 (1H, brs) 
6.75 (1H, dd, J 7.5, 2 Hz) and 6.90-6.95 (1H, m). 

2- (6-Bromoindolin-l-yl)-l-ethylamine fumarate 

20 2-(6-Bromoindolin-l-yl)-l-ethylamine fumarate was prepared according to General 
Method B, step (c) using l-[2-(tert-butoxycarbonylamino)ethyl]-6-bromoindole to give 
the product 0.14 g (73% yield) as a white solid: mp 203-206 °C; NMR 8 H (400 MHz, 
DMSO-tf 6 ) 2.80-2.90 (2H, m) 3.14-3.17 (2H, m) 3.35-3.41 (4H, m) 6.64-6.69 (2H, m) 
and6.93(lH,d,J8Hz). 

25 

Example 51: 2-(6-Chloroindolin-l-yl)^l-ethylamine fumarate 




NH 2 
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2-(6-ChIoroindol-l-yl)-l-ethylamine fumarate was prepared according to the method 
described in Example 50 using 6-chloroindole to give the product (1.34 g, 64% yield) as 
5 a colourless solid: mp. 210-213 °C; NMR 5 H (400 MHz, CDC1 3 ) 3.01 (2H, t, J 6.5 Hz), 
4.26 (2H, t, J 6.5 Hz), 6.46-6.48 (2H, m), 7.02 (1H, dd, J 8, 1.5), 7.41 (1H, d, J 3 Hz) 
7.54 (1H, d, J 8 Hz) and 7.65-7.66 (1H, m)/ 

l-[2-(tert-Butoxycarbonylamino]ethyl)-6-chloroindole 

10 

l-[2-(tert-Butoxycarbonylamino]ethyl)-6-chloroindole was prepared according to the 
method described in Example 50 using 2-(6-chloroindol-l-yl)-l-ethylamine fumarate to 
give the product (1.02 g, 86% yield) as a white solid: IR v^ (Nujoiycm" 1 1686, 161 1, 
1538, 1467, 1279, 1143, 796 and 718; NMR 8 H (400 MHz, CDC1 3 ) 1.45 (9H, s), 3.45- 
15 3.5 1 (2H, m), 4.21-4.27 (2H, m), 4.54 (1H, brs), 6.49 (1H, brs), 7.05-7.09 (2H, m), 7.34 
(1H, s) and 7.53 (1H, d, J8.5 Hz). 

1- [2-(tert-Butoxycarbonylamino]ethyl)-6-chloroindoline 

20 l-[2-(tert-Butoxycarbonylamino]ethyl)-6-chloroindoline was prepared according to 
General method B, step (b) using l-[2-(tert-butoxycarbonylamino]ethyl)-6-chloroindole 
to give the product 0.75 g (75 % yield) as a colourless solid: IR v.™ (Nujoiycm" 1 1684, 
1606, 1533, 1362, 1165 and 782; NMR 5 H (400 MHz, CDCI3) 1.43 (9H, s), 2.92 (2H, 
t, J 8 Hz), 3.15 (2H, t, J 6 Hz), 3.28-3.35 (1H, m), 3.40 (2H, t, J 8 Hz), 4.76 (1H, brs), 

25 6.38-6.40 (1H, s), 6.56-6.59 (1H, m) and 6.90-6.93 (1H, m). 

2- (6-Chloroindolin- 1 -yl)- 1 -ethylamine fumarate 

2-(6-Chloroindolin-l-yl)-l-ethylamine fumarate was prepared according to General 
30 Method B, step (c) using l-[2-(tert-butoxycarbonylamino]ethyl)-6-chloroindoline to 
give the product 0.39 g (55% yield) as a white solid: mp 195-196 °C; NMR 5 H (400 
MHz, DMSO </ 6 ) 2.88 (2H, t, J 8.5 Hz), 2.98 (2H, t, J 6 Hz), 3.28 (2H, t, J 6 Hz), 3.41 
(2H, t, J 8.5 Hz), 6.55-6.59 (2H, m) and 6.99 (1H, d, J 1.5 Hz). 
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Example 52: N,N-Dimefoyl-2-(6-Chloroindolin-l-yl)-l -ethylamine fumarate 




N— _ 

/ 

A r ,^-Dimethyl-2-(6-chloroindol- 1 -yl)- 1 -ethylamine fumarate 

iV,Af-Dimethyl-2-(6-chloroindol-l-yl)-l-ethylamine fumarate was prepared according to 
the method described in Example 50 using 6-chloroindole and l-chloro-2- 
(dimethylamino)ethane to give the product (0.5 g, 22% yield) as a white solid: mp 163- 
165 °C; NMR 6 H (400 MHz, CDC1 3 ) 2.93 (6H, s), 3.37 (2H, t, J 6.5 Hz), 4.95 (2H, t, J 
6.5 Hz), 7.13 (1H, d, J 3 Hz), 7.68-7.72 (1H, m), 8.11 (1H, d,J 3 Hz), 8.22 (1H, d, J 8 
Hz) and 8.29-8.31 (lH.m). 

N, A^Dimethyl-2-(6-chloroindolin- 1 -y 1)- 1 -ethylamine fumarate 

A^A^-Dimethyl-2-(6-chloroindolin-l-yl)-l -ethylamine fumarate was prepared according 
to General Method B, step (b) using 7V,iV-dimethy-2-(6-chloroindol-l-yl)-l -ethylamine 
fumarate to give the product 0.19 g (27% yield) as a colourless solid: mp 144-146 °C; 
NMR 8 H (400 MHz, DMSO-</ 6 ) 2.41 (6H, s), 2.72 (2H, t, J 7 Hz), 2.88 (2H, t, J 8 Hz), 
3.27 (2H, t, J 7 Hz), 3.43 (2H, t, J 8 Hz), 6.55 (1H, dd, J 7.5, 2.5 Hz), 6.58 (1H, brs) and 
6.99 (1H, d, J 7.5 Hz). 
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NH 2 

5 1 -(6-Nitroindolin- 1 -y l)-acetonitrile 

A stirred mixture of 6-nitroindoline (2.0 g, 12 mmol), potassium carbonate (3.36 g, 24 
mmol), sodium iodide (3.65 g, 24.4 mmol), acetone (20 mL) and chloroacetonitrile (1.5 
mL, 24 mmol) was heated under reflux for 16 h. The mixture was cooled to room 

10 temperature, filtered and the filter-cake washed with ethyl acetate. The filtrate was 
concentrated in vacuo and purified by column chromatography [SiC>2; heptane-ethyl 
acetate (9:1)] to give the product (1.3 g, 53% yield) as a pale yellow solid: IR 
(Nujoiycm- 1 1615, 1513, 1487, 1343, 1293, 1145, 804 and 739; NMR 6 H (400 MHz, 
CDC1 3 ) 3.1 1 (2H, t, J 7.5 Hz), 3.59 (2H, t, J 7.5 Hz), 4.14 (2H, s), 7.19-7.23 (1H, m), 

15 7.31-7.33 (1H, m) and 7.69-7.72 (1H, m). 

2-(6-Nitroindolin- 1 -yl)- 1 -ethylamine fumarate 

Borane-dimethylsulfide complex (0.25 mL, 2.6 mmol) was added dropwise to a stirred 
20 solution of l-(6-nitroindolin-l-yl)-acetonitrile (0.38 g, 1.9 mmol) in tetrahydrofuran (10 
mL) under Ar. The mixture was heated under reflux for 4 h then cooled to room 
temperature and stirred for 16 h. The mixture was cooled to 0 °C, hydrochloric acid (3 
M, 10 mL) was added and the mixture was heated under reflux for 1 h. The mixture 
was cooled to room temperature and washed with ethyl acetate (2 x 10 mL). The 
25 aqueous layer was partitioned between aqueous sodium hydroxide solution (2 M, 20 
mL) and dichloromethane (3 x 30 mL). The combined dichloromethane extracts were 
dried (magnesium sulfate) and concentrated in vacuo to give a pale yellow oil. The oil 
was dissolved in 2-propanol (3 mL) and the solution was heated to reflux then fumaric 
acid (0.1 g, 0.87 mmol) was added. The mixture was cooled to room temperature and 



WO 00/12475 PCT/GB99/02879 

63 

filtered. The filter-cake was dried in vacuo to give the product (0.36 g, 59% yield) as a 
white solid: mp 197 °C (dec); NMR 5 H (400 MHz, DMSO-rf 6 ) 2.99 (2H, t, 77 Hz), 
3.09 (2H, t, J 7 Hz), 3.38 (2H, t, J 7.5 Hz), 3.54 (2H, t, J 8.5 Hz), 6.44 (2H, s), 7.23- 
7.27 (2H, m) and 7.48 (1H, dd, J 8, 2 Hz). 

Example 54: (S) W^2-thiophenyl)methyl-l-(6^ 
hydrochloride 




10 

A mixture of (S)-(6-bromoindolin-l-yl)-2-propylamine (0.039 g, 0.15 mmol), 
thiophene-2-carboxaldehyde (0.034 g, 0.30 mmol) and methanol (1 mL) was shaken for 
3 h. To the mixture was added Amberlite IRA-400 borohydride resin (2.5 mmol/g - 
BH4, 0.12 g, 0.3 mmol) and the mixture was shaken for 18 h. To the mixture was added 

15 PS-benzaldehyde (2.5 mmol/g -CHO, 0.12 g, 0.3 mmol) and the mixture was shaken 
for 18 h and filtered. The filter-cake was washed with dichloromethane (2 x 1 mL) and 
methanol (2 x 1 mL) and the filtrate was concentrated in vacuo. The concentrate was 
dissolved in dichloromethane (2 mL) and AmberlysM5 (0.5 g) was added. The mixture 
was shaken for 1 h and filtered. The filter-cake was washed with dichloromethane (2 x 

20 1 mL) and methanol (2x1 mL), suspended in methanolic ammonia solution (2 M, 1 
mL, 2 mmol), shaken for 1 h, and filtered. The filter-cake was washed 
(dichloromethane) and the filtrate was concentrated in vacuo. The residue was treated 
with ethereal hydrogen chloride solution (1 M, 1 mL, 1 mmol) and concentrated in 
vacuo to give the product as a beige solid (0.037 g, 63%): mp 151-154 °C; NMR 5 H 

25 (400 MHz, DMSO-40 137 (3H, d, J 6.5 Hz) 2.92 (2H, m) 3.15 (1H, dd, J 6,14 Hz) 
3.31 (1H, q, J 9 Hz) 3.46 (2H, m) 3.55 (1H, m) 4.47 (2H, m) 6.79 (1H, d, J7.5 Hz) 6.80 
(1H, s) 6.99 (1H, d, J 8 Hz) 7.13 (1H, m) 7.41 (1H, d, J 2.5 Hz) 7.66 (1H, d,J 5 Hz). 
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The compounds shown in Table 12 were prepared from (S)-(6-bromoindolin-l-yl)-2- 
propylamine and the appropriate aldehyde according to the method described in 
Example 54. 



Table 12: Examples 55-59. Indolines prepared according to the method described in 
Example 54. 



No 


Structure 


Data 


55 




HC1. mp 155-156 °C; NMR 8 H (400 MHz, DMSO-^) 0.38 
(2H, dd, J 2, 4.5 Hz), 0.57 (2H, t, J 7.5 Hz), 1.12 (1H, m), 
1.28 (3H, d, J 6.5 Hz), 2.81 (1H, m), 2.90 (2H, t, J 8 Hz), 
2.92 (1H, m), 3.16 (1H, m), 3.35 (1H, q, J 8.5 Hz), 3.50 
(3H, m), 6.73 (1H, dd, J 1.5, 7.5 Hz), 6.80 (1H, d, J 1.5 Hz), 
6.97 (lH,d, J7.5Hz). 


56 




HC1. mp 151-153 C; NMR S H (400 MHz, DMSO-rf*) 0.98 
(6H, dd, J 1, 6.5 Hz), 1.32 (3H, d, J, 6.5 Hz), 2.05 (1H, 
sept., J 6.5 Hz), 2.82 (2H, q, J, 6.5 Hz), 2.92 (2H, t, J 8.5 
Hz), 3.19 (1H, q, J 6.5 Hz), 3.38 (1H, q, J 8.5 Hz), 3.54 (3H, 
m), 6.75 (1H, dd, J, 1.5, 7.5 Hz), 6.82 (1H, d, J 1.5 Hz), 
6.99 (1H, d, J7.5Hz). 


57 




HC1. mp 161-163 °C; NMR 8 H (400 MHz, DMSO-40 0.91 
(6H, dd, J, 1, 6.5 Hz), 1.31 (3H, d, J 6.5 Hz), 1.56 (2H, m), 
1.65 (1H, sept, J 6.5 Hz), 2.92 (4H, m), 3.16 (1H, dt, J 5, 
17.5 Hz), 3.47 (1H, q, 7 9 Hz), 3.49 (1H, m), 3.53 (2H, m), 
6.75 (1H, dd, J, 1.5, 7.5 Hz), 6.82 (1H, d, J 1.5 Hz), 6.99 
(1H,J7.5 Hz). 


58 


b 


2HC1. mp 208-21 0 °C; NMR 5 H (400 MHz, DMSO-</ d ) 0.98 
(2H, m), 1.20 (3H, m), 1.30 (3H, d, J 6.5 Hz), 1.71 (6H, m), 
2.81 (2H, q,76.5 Hz), 2.91 (2H, t, J 8.5 Hz), 3.16 (1H, dd, J 
6, 13 Hz), 3.39 (1H, q, J 8.5 Hz), 3.51 (3H, m), 6.75 (1H, 
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dd, J 1.5, 7.5 Hz), 6.82 (1H, d, J 1.5 Hz), 6.99 (1H, d, J 7.5 
Hz). 


59 


h 


2HC1. mp 202-204 °C; NMR 5 H (400 MHz, DMSO-J ff ) 1.42 
(3H, d, J 6.5 Hz), 2.92 (2H, m), 3.24 (1H, dd,J 6.5, 14 Hz), 
3.38 (1H, q, J 9 Hz), 3.54 (2H, m), 3.68 (1H, q, J 7 Hz), 
4.47 (1H, d, J 14 Hz), 4.58 (1H, d, J 14 Hz), 6.76 (1H, dd, J, 
2, 8 Hz), 6.86 (1H, d, J 2 Hz), 6.99 (1H, d, J 8 Hz), 8.21 
(2H, d, 76.5 Hz), 8.94 (2H, d, J 6.5 Hz). 



Example 60: X*S)-l-(5-Fluoro-6-trifluoroniethylindolin-l-yl)-2-propylamine fumarate 




5 

4-Fluoro-3-iodo-6-methylnitrobenzene 

A solution of sodium nitrite (3.6 g) in water (20 mL) was added dropwise over 10 min 
to a stirred suspension of 2-fluoro-4-methyl-5-nitroaniline (8.5 g, 50 mmol) in 

10 concentrated hydrochloric acid (100 mL) at 0 °C. After a further 20 min at 0 °C the 
mixture was added over 5 min to a solution of potassium iodide (9.1 g, 55 mmol) in 
water (30 mL) keeping the internal temperature below 20 °C. After complete addition, 
the mixture was warmed to room temperature and stirred for 2 h then poured into water 
(500 mL) and extracted with ether (3 x 200 mL). The combined organic extracts were 

15 washed with saturated aqueous sodium thiosulfate solution (500 mL), dried (magnesium 
sulfate), filtered and concentrated in vacuo to leave the product as an orange oil. (400 
MHz; CDC1 3 ) 5 H 8.41 (1H, d, J 6 Hz), 7.02 (1H, d, J 8 Hz), 2.59 (3H, s); GC (25 m 
Quartz/Bonded Phase I; Injection Temperature 250 °C; Detector Temperature 320 °C; 
Temperature Ramp Rate: 100 to 320 °C at 10 °C/min; Carrier Gas Helium; Flow Rate 

20 1 2 mL/min) Retention Time: 5.92 min. 
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5-Fluoro-6-iodoindoIe 

A^^-Dimethylfonnamide dimethylacetal (16.5 mL, 125 mmol) was added in one portion 
to a stirred solution of 4-fluoro-3-iodo-6-methylnitrobenzene (14.1 g, 50 mmol) in NJf- 
5 dimethylformamide (50 mL) at 130 °C under Ar. The mixture was stirred at 130 °C for 
10 min then another aliquot of ^//-dimethylformamide dimethylacetal (10 mL) was 
added in one portion. The mixture was stirred at 130 °C for a further 10 min then 
another aliquot of N^-dimethylfonnaniide (6 mL) was added in one portion. The 
mixture was stirred at 130 °C for 10 min then poured into water (400 mL) and extracted 

10 with ethyl acetate (3 x 150 mL). The combined organic extracts were washed with water 
(200 mL) and brine (200 mL) then dried (magnesium sulfate), filtered and concentrated 
in vacuo to leave a solid. The solid was dissolved in acetic acid, ethanol (1:1; 240 mL) 
and iron powder (33.2 g, 600 mmol) was added in one portion. The mixture was placed 
under an atmosphere of Ar, heated to 90 °C and stirred for 15 min (CARE: VIGOROUS 

15 REACTION - COOLING MAY BE REQUIRED). After cooling to room temperature 
the mixture was filtered through celite and the filtrate was concentrated in vacuo to 
leave a crude oil. The oil was purified by column chromatography [Si0 2 ; 
dichloromethane, heptane (1:4 to 2:3)] to give the product (4.8 g, 37%, 3 steps from 2- 
fluoro-4-methyl-5-nitroaniline) as a green oil: NMR 5 H (400 MHz; CDC1 3 ) 8.18 (1H, br. 

20 s), 7.75 (1H, d, J 5 Hz), 7.32 (1H, d, J 8.5 Hz), 7.22-7.23 (1H, m), 6.50-6.52 (1H, m); 
GC (25 m Quartz/Bonded Phase I; Injection Temperature 250 °C; Detector Temperature 
320 °C; Temperature Ramp Rate: 100 to 320 °C at 10 °C/min; Carrier Gas Helium; 
Flow Rate 12 mL/min) Retention Time: 8.65 min. 

25 (5)- 1 -[2-(tert-Butoxycarbonylamino)propyl]-5-fiuoro-6-iodoindole 

(5)-l-[2-(tert-Butoxycarbonylamino)propyl]-5-fluoro-6-iodoindole was prepared 
according to General Method B, step (a) using 5-fluoro-6-iodoindole and (S)- 2-(tert- 
butoxycarbonylamino)propane methanesulfonate to give the product (1.0 g, 57%) as a 
30 white solid: IRv^ (Nujoiycm" 1 3360, 2925, 2854, 1682, 1565, 1531, 1460, 1402, 
1377, 1366, 1345, 1325, 1292, 1251, 1228, 1204, 1172, 1141, 1119, 1100, 1063, 1030, 
974, 893, 859, 850, 812, 747, 721, 709, 655 and 596; 5 H (400 MHz; CDC1 3 ) 7.72 (1H, d, 
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J 4.5 Hz), 7.27 (1H, d, J 8.6 Hz), 7.06 (1H, d, J 3.5 Hz), 6.42 (1H, d, J 3.5 Hz), 4.36 
(lH,br. s), 3.97-4.20 (3H,m), 1.41 (9H, s), 1.10(3H, d,J6.5 Hz). 

(.S)-l-[2-(tert-Butoxycarbonylamino)pro 

5 

Methyl 2-chloro-2,2-difluoroacetate (3.0 ml, 28 mmol) was added in one portion to a 
stirred suspension of (5)-l-[2-(tert-butoxycarbonylamino)propyl]-5-fluoro-6-iodoindole 
(0.6 g, 1.4 mmol), copper(I)iodide (2.8 g, 14 mmol) and potassium fluoride (0.86 g, 14 
mmol) in TV^V-dimethylformamide (10 mL) under Ar. The mixture was heated to 120 °C 

10 and stirred for 2 h then poured into ethyl acetate (100 mL) and filtered through celite. 
The filtrate was concentrated in vacuo and purified by column chromatography [Si(>2; 
ethyl acetate-heptane (1:9)] to give the product (0.44 g, 84%) as a white solid: 5 H (400 
MHz; CDC1 3 ) 7.62 (1H, m), 7.33 (1H, d, J 1 1 Hz), 7.23 (1H, d, J 3.0 Hz), 6.50 (1H, d, J 
3.0 Hz), 4.37 (1H, br. s), 3.99-4.27 (3H, m), 1 .37 (9H, s), 1.1 1 (3H, d, J 6.5 Hz); HPLC 

15 (Column: Supelcosil ABZ + [170 mm x 4.6 mm], particle size 5 jiM; Eluent: methanol, 
10 mM aqueous ammonium acetate solution (4:1); Flow Rate 1.0 mL/min; Detection 
Wavelength X = 230 nM) Retention Time: 3.91 min. 

(5)-l-[2-(tert-Butoxycarbonylamino)propyI]-5-fluoro-6-trifluoromethylindoline 

20 

(5)-l-[2-(tert-Butoxycarbonylamino)propyl]-5-fluoro-6-trifluoromethylindoline was 
prepared according to General Method B, step (b) using (5)-l-[2-(tert- 
butoxycarbonylamino)propyl]-5-fluoro-6-trifluoromethylindole as a white solid (0.25 g, 
45 % yield): IR Vmax (NujolVcm' 1 6785, 3332, 2924, 2854, 1698, 1681, 1645, 1626, 
25 1604, 1540, 1505, 1460, 1440, 1378, 1363, 1345, 1302, 1285, 1264, 1236, 1203, 1158, 
1124, 1058, 1034, 1022, 984, 890, 870, 849, 799, 778, 751, 727 and 675; 5 H (400 MHz; 
CDCI3) 6.85 (1H, d,7 9.6 Hz), 6.48 (1H, d, J 5 Hz), 4.45 (1H, br. s), 3.84-3.97 (1H, m), 
3.48 (1H, dd, J 16.5 Hz, 8.7 Hz), 3.40 (1H, dd, J 16.5 Hz, 8.3 Hz), 2.95-3.04 (4H, m), 
1 .39 (9H, s), 1 . 1 9 (3H, d, J 6.9 Hz). 

30 

(5)-l-(5-Fluoro-6-trifluoromethylindolin- l-yl)-2-propylamine fumarate 
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(S)-l-(5-Fluoro-6-trifluoromethylindolin-l-yI)-2-propylamine fumarate was prepared 
according to General Method B, step (c) using (5)-l-[2-(tert- 
butoxycarbonylamino)propyl]-5-fluoro-6-trifluoromethylindoline as a white solid (0.08 
g, 35%): mp 190-192 °C; IR (Nujol)/c m -' 2923, 2854, 2535, 1710, 1627, 1501, 
1454, 1398, 1378, 1346, 1285, 1234, 1162, 1121, 1041, 976, 877, 847, 798, 728, 652 
and 590; 5 H (400 MHz, DMSO-40 7.19 (1H, d, J 10.1 Hz), 6.81 (1H, d, J 5.4 Hz), 6.44 
(2H, s), 3.59-3.63 (1H, m), 3.28-3.38 (3H> m), 2.91-3.06 (3H, m), 1.23 (3H, d, J 5.5 
Hz). 



Example 61: (5)-l-(5-Fluoro-6-iodoindolin-l-yl)-2-propylamine fumarate 




(5)-l-[2-(tert-Butoxycarbonylamino)propyl)-5-fluoro-6-iodoindoline 

(S)-l-[2-(tert-Butoxycarbonylamino)propyl)-5-fluoro-6-iodoindoline was prepared 
according to General Method B, step (b) using (S)-l-[2-(tert- 
butoxycarbonylamino)propyl)-5-fluoro-6-iodoindole as a white solid (1.6 g, 78%): IR 
Vmax (Nujol)/cm-' 3343, 2925, 2854, 1698, 1679, 1646, 1604, 1583, 1535, 1498, 1469, 
1405, 1390, 1378, 1363, 1291, 1265, 1253, 1228, 1172, 1129, 1113, 1053, 1034, 1016, 
973, 954, 929, 892, 875, 850, 820, 776, 750, 726, 644, 598 and 593; NMR 5 H (400 
MHz; CDCI3) 6.77 (1H, d, J 7.2 Hz), 6.67 (1H, d, J 4.9 Hz), 4.48 (1H, br. s), 3.81-3.93 
(1H, m), 3.39-3.48 (2H, m), 2.91-2.99 (4H, m), 1.43 (9H, s), 1.20 (3H, d, J6.9 Hz). 

(S)- 1 -(5-Fluoro-6-iodoindolin- 1 -yl)-2-propylamine fumarate 

(<S)-l-(5-Fluoro-6-iodoindolin-l-yl)-2-propylamine fumarate was prepared according to 
General Method B, step (c) using (5)-l-[2-(tert-butoxycarbonylamino)propyl)-5-fluoro- 
6-iodoindoline as a white solid (0.12 g, 55%): mp 185-187 °C; IR Vmax (Nujoiycm -1 
3432, 3199, 2925, 2855, 2538, 1971, 1695, 1657, 1626, 1561, 1487, 1466, 1402, 1377, 
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1365, 1292, 1255, 1224, 1203, 1178, 1132, 1087, 1045, 1011, 980, 958, 944, 896, 859, 
794, 735 and 647; NMR 8 H (400 MHz; DMSO-rf*) 6.99 (1H, d, J 8.2 Hz), 6.92 (1H, d, J 
5.0 Hz), 6.46 (2H, s), 3.51-3.53 (1H, m), 3.21-3.31 (3H, m), 2.88-3.02 (3H, m), 1.22 
(3H, d,J6.5 Hz). 

Example 62: (5)-l-(5-Fluoro-6-methylindoIin-l-yl)-2-propylamine fumarate 



( 4 y)-l-[2-(tert-ButoxycarbonyIamino)propyI]-5-fluoro-6-methylindoline 

Triphenylphosphine (66 mg, 0.2 mmol) was added in one portion to a stirred solution of 
palladium(II) acetate (18 mg, 0.06 mmol) in tetrahydrofuran (2.5 mL) under Ar. The 
mixture was stirred for 5 min then a solution of (5)-l-[2-(tert- 
butoxycarbonylamino)propyl)-5-fluoro-6-iodoindoline (0.45 g, 1.1 mmol) in 
tetrahydrofuran (7.5 mL) was added in one portion. The mixture was stirred for 10 min 
then tetramethyltin (2.0 g, 1 1 mmol) was added in one portion. The mixture was heated 
to reflux and stirred for 168 h. After cooling to room temperature, the mixture was 
poured into an aqueous solution of potassium fluoride (50 mL) and extracted with ethyl 
acetate (2 x 30 mL). The combined organic extracts were dried (magnesium sulfate), 
filtered and concentrated in vacuo to leave a crude oil. The oil was purified by column 
chromatography [Si0 2 ; ethyl acetate-heptane (1:19)] to give the product (0.17 g, 50%) 
as a yellow solid; NMR 5 H (400 MHz; CDC1 3 ) 6.74 (1H, d, J 9 Hz), 6.22 (1H, d, J 5.9 
Hz), 4.57 (1H, br. s), 3.82-3.91 (1H, m), 3.31-3.40 (2H, m), 2.89-2.99 (4H, m), 2.05 
(3H, s), 1.44 (9H, s), 1.22 (3H, d, J 6.5 Hz). 

(5)- 1 -(5-Fluoro-6-methy lindolin- 1 -yl)-2-propy lamine fumarate 




Chiral 



NH 2 



(5)-l-(5-Fluoro-6-methylindolin-l-yl)-2-propylamine fumarate was prepared according 
to General Method B, step (c) using (S)-l-[2-(tert-butoxycarbonylamino)pfopyl]-5- 
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fluoro-6-methylindoline as a solid (0.08 g, 50%): LC Supelcosil ABZ* (170 mm x 4.6 
mm: particle size 5 urn), methanol/10 mM aqueous ammonium acetate, flow rate of 1.0 
mL/min, X<j cl = 254 nm, retention time = 2.64 min; NMR 6 H (400 MHz; DMSO) 6.86 
(1H, d, J 9.5 Hz), 6.51 (2H, s), 6.45 (1H, d,J 6.7 Hz), 3.38-3.49 (1H, m), 3.19-3.27 (3H, 
m), 2.85-3.00 (3H, m), 2.15 (3H, s), 1.24 (3H, d, J 6.5 Hz). 

Example 63: (^-l-[6-(4-Hydroxytetrahydrothiopyran-4-yl)indolin-I-yl)-2- 
propylamine fumarate 



(S)- 1 -[2-(tert-Butoxycarbony lamino)prop 
yl)indoline 

To a stirred suspension of potassium hydride (30% dispersion in mineral oil, 0.08 g, 
0.60 mmol) in dry tetrahydrofuran (2 mL) at 0 °C, under argon, was added a solution of 
(5)-l-[2-(tert-butoxycarbonylamino)propyl]-6-bromoindoline (0.20 g, 0.60 mmol) in 
tetrahydrofuran (1 mL). After 15 mins, the solution was cooled to -78 °C and terf-butyl 
lithium (1.7 M, 0.68 mL, 1.2 mmol) was added dropwise. The mixture was stirred for a 
further 15 mins and then tetrahydrothiopyran-4-one (0.14 g, 1.2 mmol) was added 
portionwise. The solution was warmed gradually to room temperature, then diluted 
carefully with saturated ammonium chloride solution (10 mL). The mixture was 
extracted with ether (2 x 10 mL). The extracts were dried (magnesium sulfate), 
evaporated in vacuo and purified by column chromatography [Si0 2 ; heptane-ethyl 
acetate (2:1)] to give the product (0.20 g, 90%). 5 H (400 MHz, CDC1 3 ) 0.88 (2H, t, J 7 



Hz), 1.24 (3H, d, J 6.5 Hz), 1.42 (9H, s), 1.99 (1H, m), 2.03 (1H, m), 2.13-2.21 (2H, m), 
2.44 (1H, m), 2.48 (1H, m), 2.99 (2H, t, 79 Hz), 3.06 (1H, dd, J 5.5, 13.5 Hz), 3.22 (2H, 
dt, / 2.5, 9 Hz), 3.50 (2H, m), 3.94 (1H, m), 6.79 (2H, m), 7.07 (1H, / 7.5 Hz); HPLC 
(Column: Supelcosil ABZ + [170 mm x 4.6 mm], particle size 5 ^M; Eluent: methanol, 




NH 2 
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10 mM aqueous ammonium acetate solution (4:1); Flow Rate 1.0 mL/min; Detection 
Wavelength X = 230 nM) Retention Time: 3.51 min. 

OS)- 1 -[6-(4-Hydroxytetrahydrothiopyraii-4-yl)indolin- 1 -y l)-2-propylamine fiimarate 

(S)- 1 -[6-(4-Hydroxytetrahydrothiopyran-4-yl)indolin- 1 -yl)-2-propylamine fiimarate was 
prepared according to General Method . B, step (c) using (5)-l-[2-(tert- 
butoxycarbonylamino)propyl]-6-(4-hydroxytetrahydrothiopyran-4-yl)indoline to give 
the product as a white solid (0.056 g, 51%). NMR 8 H (400 MHz, DMSO-rf*) 1.25 (3H, 
d, J 6.5 Hz), 1.81 (2H, m), 1.97 (2H, m), 2.36 (2H, m), 2.82 (1H, t J 6 Hz), 2.89 (2H, 
m), 2.99 (1H, dd, J 5.5, 14 Hz), 3.09 (2H, dt, J 2, 9 Hz), 3.27 (1H, m), 3.40 (1H, m), 
3.47 (1H, m), 6.44 (2H, s), 6.72 (1H, brs), 6.74 (1H, dd, J 1.5, 7.5 Hz), 6.99 (1H, d, J 
7.5 Hz); HPLC (Column: Supelcosil ABZ + [170 mm x 4.6 mm], particle size 5 jiM; 
Eluent: methanol, 10 mM aqueous ammonium acetate solution (7:3); Flow Rate 1.0 
mL/min; Detection Wavelength X = 210 nM) Retention Time: 3.40 min. 

Example 64: (5)-l-(6-Methylindolin-l-yl)-2-propylamine fiimarate 



(5)- 1 -[2-(tert-Butoxycarbonylamino)propyl]-6-methylindoline 

To a stirred suspension of palladium(II)acetate (0.012 g, 0.05 mmol) in THF (5 mL) 
under Ar was added triphenylphosphine (0.058 g, 0.22 mmol). The mixture was stirred 
for 10 min and (5)-l~[2-(tert-butoxycarbonylamino)propyl]-6-bromoindoline (0.39 g, 
1.1 mmol) was added. The mixture was stirred for 10 min and methylboronic acid (0.13 
g, 2.20 mmol) in ethanol (2 mL) followed by aqueous sodium bicarbonate solution (2M, 
5 mL, 10 mmol) were added. The mixture was heated to reflux for 16 h, cooled to room 
temperature and partitioned between ether (25 mL) and water (2 x 25 mL). The organic 
layer was washed with brine, dried (magnesium sulfate), concentrated in vacuo and 




NH 2 
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purified by column chromatography [SiCfe, heptane, ether (3:1)] to give the product as a 
white solid (0.07 g, 22%). 5 H (400 MHz, CDC1 3 ) 1.23 ((3H, d, J 6.5 Hz), 1.44 (9H, s), 
2.28 (3H, s), 2.93 (2H, t, J 8.5 Hz), 3.04 (2H, m), 3.40 (2H, m), 6.30 (1H, s), 6.48 (1H, 
d, J 7.5 Hz), 6.96 (1H, d, J 7.5 Hz), (contains 25% des-methyl); HPLC (Column: 
5 Supelcosil ABZ + [170 mm x 4.6 mm], particle size 5 pM; Eluent: methanol, 10 mM 
aqueous ammonium acetate solution (4:1); Flow Rate 1.0 mL/min; Detection 
Wavelength X = 230 nM) Retention Time: 4. 1 8 min. 

(Sy 1 -(6-Methylindolin- 1 -yl)-2-propylamine fumarate 

10 

(.S)- 1 -(6-Methylindolin- l-yl)-2-propylamine fiimarate was prepared according to 
General Method B, step (c) using (5)-l-[2-(tert-butoxycarbonylamino)propyl]-6- 
methylindoline to give the product as a white solid (0.053 g, 79%). 5 H (400 MHz, 
DMSO-40 1.23 (3H, d, J 6.5 Hz), 2.21 (3H, s), 2.86 (2H, m), 2.97 (1H, m), 3.00 (1H, 
15 dd,y 5.5, 14 Hz), 3.24 (2H, m), 3.40 (1H, m), 6.45 (2H, s), 6.60 (1H, t, J 8 Hz), 6.94 
(1H, d, J7.5 Hz), 7.06 (1H, d, J 7.5 Hz) (contains 25% des-methyl); HPLC (Column: 
Supelcosil ABZ + [170 mm x 4.6 mm], particle size 5 pM; Eluent: methanol, 10 mM 
aqueous ammonium acetate solution (7:3); Flow Rate 1 .0 mL/min; Detection 
Wavelength X = 210 nM) Retention Time: 2.49 min. 



25 
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CLAIMS 



1. 



For use in therapy a chemical compound of formula (I): 




, N— *i 



(I) 



wherein: 

Ri to R 3 are independently selected from hydrogen and alkyl; 
R4 to R 7 are independently selected from hydrogen, halogen, hydroxy, alkyl, 
aryl, heterocyclyl, alkoxy, aryloxy, alkylthio, arylthio, alkylsulfoxyl, 
alkylsulfonyl, arylsulfoxyl, arylsulfonyl, amino, monoalkylamino, dialkylamino, 
nitro, cyano, carboxaldehyde, alkylcarbonyl, arylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, alkoxycarbonylamino, 
aminocarbonyloxy, monoalkylaminocarbonyloxy, dialkylaminocarbonyloxy, 
monoalkylaminocarbonylamino and dialkylaminocarbonylamino, wherein at 
least one of R4 to R 7 is a substituent group other than hydrogen, 
and pharmaceutically acceptable salts and prodrugs thereof. 

A compound according to claim 1 wherein Rj and R 2 are hydrogen. 

A compound according to claim 1 wherein Rj is hydrogen and R 2 is alkyl 

A compound according to claim 1 wherein R\ is hydrogen and R 2 is arylalkyl. 

A compound according to claim 1, 2, 3 or 4 wherein R 3 is alkyl. 

A compound according to claim 1, 2, 3 or 4 wherein R 3 is methyl. 
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A compound according to any of claims 1 to 6 wherein R4 is hydrogen or 
halogen. 

A compound according to any of claims 1 to 7 wherein R 5 is selected from 
halogen, alkyl, aryl, alkoxy, alkylthio, monoalkylamino and dialkylamino. 

A compound according to any preceding claim wherein R 5 is selected from 
alkylthio. 

A compound according to any preceding claim wherein is selected from 
halogen and hydrogen. 

A compound according to any preceding claim wherein R 7 is hydrogen. 

A compound according to claim 1 wherein the compounds of formula (I) are 
selected from 1 -(6-chloro-5-fluoroindolin- 1 -yl)-2-propylamine, 1 -(5,6- 
difluoroindolin- 1 -yl)-2-propylamine, 1 -(6-bromo-5-fluoroindolin- 1 -yl)-2- 

propylamine, 1 -(6-bromoindolin- 1 -y l)-2-propylamine, 1 -(6-chloroindolin- 1 -yl)-2- 
propylamine, l-(5-fluoro-6-trifluoromethylindolin-l-yl)-2-propylamine, l-(5- 
fluoro-6-methylthioindolin- 1 -yl)-2-propylamine, 1 -(5-fluoro-6-iodoindolin- 1- 
yl)-2-propylamine, 1 -(5-fluoro-6-ethylthioindolin- 1 -yl)-2-propy!amine, 1 -(-5- 
fluoro-6-methyIindolin- 1 -yl)-2-propylamine, 1 -(6-methylthioindolin- 1 -yl)-2- 
propy lamine, 1 -(6-ethy lthioindolin- 1 -yI)-2-propylamine, 1 -(6- 

trifluoromethylindolin- 1 -y l)-2-propy lamine, 1 -(6-methoxyindolin- 1 -yl)-2- 

propylamine, 1 -(6-propylthioindolin- 1 -yl)-2-propylamine, 1 -(6- 

isopropylthioindolin-l-yl)-2-propylamine, 2-(6-chloroindolin-l-yl)-l- 
ethylamine, 2-(6-bromoindolin-l-yl)-l-ethy lamine, l-(5-chloroindolin-l-yl)-2- 
propylamine, l-(5-fluoroindolin-l-yl)-2-propylamine and l-(6-methylindolin-l- 
yl)-2-propylamine. 

A compound according to any preceding claim wherein the compounds are 
selected from the (S)-enantiomers thereof 
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14. A compound of formula (I) as set out in any one of claims 1 to 13, per se 9 
wherein R 7 is selected from a group other than hydroxy. 

15. A compound according to claim 14 wherein R 7 is hydrogen. 

5 

16. The use of a compound of formula (I) as set out in any of claims 1 to 13 in the 
manufacture of a medicament for the treatment of disorders of the central 
nervous system; damage to the central nervous system; cardiovascular disorders; 
gastrointestinal disorders; diabetes insipidus, and sleep apnea. 

10 

17. A use according to claim 16 wherein the disorders of the central nervous system 
are selected from depression, atypical depression, bipolar disorders, anxiety 
disorders, obsessive-compulsive disorders, social phobias or panic states, sleep 
disorders, sexual dysfunction, psychoses, schizophrenia, migraine and other 

15 conditions associated with cephalic pain or other pain, raised intracranial 

pressure, epilepsy, personality disorders, age-related behavioural disorders, 
behavioural disorders associated with dementia, organic mental disorders, 
mental disorders in childhood, aggressivity, age-related memory disorders, 
chronic fatigue syndrome, drug and alcohol addiction, obesity, bulimia, anorexia 

20 nervosa and premenstrual tension. 

1 8. A use according to claim 16 wherein the damage to the central nervous system is 
by trauma, stroke, neurodegenerative diseases or toxic or infective CNS 
diseases. 

25 

19. A use according to claim 18 wherein said toxic or infective CNS disease is 
encephalitis or meningitis. 



20. 

30 

21. 



A use according to claim 16 wherein the cardiovascular disorder is thrombosis. 



A use according to claim 16 wherein the gastrointestinal disorder is dysfunction 
of gastrointestinal motility 
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22. A use according to claim 16 wherein said medicament is for the treatment of 
obesity. 



23. A method of treatment of any of the disorders set out in claims 16 to 22 
comprising administering to a patient in need of such treatment an effective dose 
of a compound of formula (I) as set out in any one of claims 1 to 13. 



24. A use or method according to any of claims 16 or 23 wherein said treatment is 
prophylactic treatment. 



25. A method of preparing a compound of formula (I) as set out in any one of claims 
1 to 13. 



26. A pharmaceutical composition comprising a compound of formula (I) as set out 
in any one of claims 1 to 13 in combination with a pharmaceutical^ acceptable 
carrier or excipient. 



27. A method of making a composition according to claim 26 comprising combining 
a compound of formula (I) as set out in any one of claims 1 to 13 with a 
pharmaceutically acceptable carrier or excipient. 
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